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(57) Abstract 

PURPOSE: To maintain an emission control catalyst 
function by supplying fuel and air to an emission 
control catalyst when the adhesion amount of an emission 
control performance drop substance stuck to the emission 
control catalyst reaches a prescribed adhesion amount 
and increasing the temperature of the emission control 
catalyst by burning this fuel. 

CONSTITUTION: A consumed fuel integrated amount is 
found out by integrating the pulse which of a current 
for driving fuel injection valves 3a, 3b and the amount 
of an emission control performance drop substance stuck 
to NOx catalyst 13a is estimated. When the amount of 
the emission control performance drop substance 
exceeds a prescribed amount, one part of cylinders of an 
engine main body 1 is placed in a lean combustion 
operation and the rest of cylinders are placed in a rich 
combustion operation and an air. namely an exhaust gas 
including a remaining oxygen and the exhaust gas 
including non-burned hydrocarbon and CO are supplied to 
NO x catalyst 13a through an exhaust pipe 14. The 
non-bum hydrocarbon supplied to NO* catalyst 13a is 
burned by the existence of the remaining oxygen and the 
temperature of NO x catalyst 13a is increased. Thereby, 



the emission control performance drop substance 
(sulphur and its compound) is burned and removed from 
NO x catalyst 13a almost completely. 
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[0 0 5 1 ] ^(DtkolZ, X.>is>&#H<DmfcWifejfi 

Nel , rivl&Qb'l^^i&Mffimz&^TVyisyi/ 
3iM&$:^M-itZ>£, X 1 CDltijjtf&feit 

*fcNe> 77 V ©l^Ne2 . 77 v2ch 0 t>7v^l>iSft?^ 
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©tt»T'j7Uy^3L»IEt*ltr«i:, NOx«il 

[0 0 5 2]XT7ysi6©ffliMTOo (S 
/£) , tftb^Ne, 77v , TW <D\,*Ttlfr&±tZ<DVL 

mft*>fttiT\,*z>m&izte* vyuyi/x.mfc&T^ 

Ttttt V ittffl i t # > £ <om& \z tt y 7 1/ y S> ^. 31 
Ctt*Jfiir3\ Xt7^S1 8 ^T^Xt^^S 1 

*^No (5J£) Tfc<&*£TIIDiISft*. ft, x 
8TH iit§77^f (RF)rt*ifD»cy 
-try h^n^o 
[0 0 5 3]-*, Xr7yS 1 6©«MI8*j&*Ye s 
Ne, 7?v , TW (D^T<9M£U:fB^5£ 
(1) -(3) ©«Hl*iK:*S«^l;:rau X >>?>;*:#: 1 co 

T7^S2 0CI^o dC0<h^, ECU23(Z)^7^ 
[0 0 54] Xf7^S2 Ote, SttB-TSU ^Ixy^a. 

f) a*«t 1 T*sa>ga>**j»jT*x^.y yt^§ 0 Xir 

1 6 ©4MJgiJ<g^Y e s T'j7l/ 7 ya 

OfflttUiry hSnfc*D«CDttIB (f (RF) = 0) 
£*ia6, d (Delete, Xt^^S 2 0 (B^JgiJje^fcfcfc 
W:No t^r), ^cx^y^s 2 2lcii 

[0 0 5 5] Xf77°S 2 2IJAT fi^ 
D — ^ 6 0 ©3 > h D-;i//^7^f a-f^f SJS I, 

LTiit^>^il:^§ 0 dCD«k'5{cy>/t^^^^4 

2(D^ff^fC, ^>/1^7^^^4 0^K(C#fi^^-C 

[0 0 5 6] ^f7^S 2 4JKW4U 
teS^fff 5Xf7^t*§, Xf7yS2 4M7r 
^^S 2 8J4U7U-/ vzLaieo^^^qE-KiieSr 
SfiEtSXTyyT*?), I^tliNOxftiUaO 
^TCAT ?:NOx«l 3 a ^ b^fkSg^igT^g^ 
«Rtt»*-r«(Z)^^ft:Br^aftTl 65 0 

t:) *T#ias^s. 
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[0 0 5 7] $tf, 7f<yyS2 4l:*HT. ^ffiSfC 

ffilEte. X>:x>*&1©— 9$©»jlS (0U;Lfcf. #1. 
#3, #5»«) COMTIi, £«8Jt*tffi<?Sgl*©* 

[0058] z<d<)- >mmmm t u y ^astejie©^ 
^jt^iE^ffii lib, u->mmmmm\z^xit, 
&m.m—fe<D%£\zmwm&m*>L. — u-^fM 

mwz-D^xwA^.(5) izm-3\,*TQmi£ffiE-r2>. 

[0 0 5 9] 

L A F = A V A F + AVAFXDAF/1 0 0 ■••(4) 
RAF=AVAF-AVAFXDAF/1 0 0 -•• (5) 
Z\Z\\Z, L AFtt'J — >£$:jt£, RAFHUy3^$- 
■JtSiSU DAF«3»jKJt*liE* (%) Sr^T. Sfe, 
AVAFttU->S*8Jtt U y^fflfcJfc£©¥J9fifRJ* 
CuTli, 0!l^.tt*S^^it-e$>^> 1 4. 7 CD 
ffiKKOtSn*. ;i©££*Jt«IE*DAF (%) tt, U 

7H->2 iifeBHM^f tb 3 nfcx > > ©te jggg 

[0 0 6 0] Z.V>£o\ZX.>i?>^:& 1 ©— gB©§C1i!i£ 
U->*S«S«te£: U gbfc©5L1SF£ 'J v^JKSiaMEfr 
£«fc3&. ^Mi±©S&33gS£B§|ipf JciygT^i. 
X>^>:£#: 1 ^6»asn-5#ft^fX»Ctt. U — >« 

<fc, 'J y ?jRMOHE££tti LfcSRtt 
^6«ffi*nfc*«s«fb** (*1hc) -^co&dtr 
%tm.J37,iitfm&-TZ>Z\£\Zf£Z>. -E-LT, rn^CSf 
m^Xtt. ilf 14^LTNOxiI13al;M 

[0 0 6 1] i©*«Hc<tai#»iie$ti#st3tfxtt, 

=:©^«*Jt©^ttStt75i±IB©¥^*K]tAVAF fc— & 

U HISC^^Jtt^^j^JtAVAFi:^— ST 

[0 0 6 2] NOxMil 3 alC^^n/c*^HC 
tt. NOxMil 3 a*^^^X©i?iicj;oTSPift«^ 
Cafeidt*^. NOxfttil 3 art(C*5UTWI2iS# 
&lSi©?¥&fc:J:D8*J£;* NOxMI13a©fi 
a£&»lC±#£-t±-5;i<!:K:&5. ft, CC^igt-K 
SfeTtt. SI^#X©¥^E9B*ifcAVAF75U 4. 7(C 



[0 0 6 3] <hd^T, a*. 'J->*8«iI<g{c*»,»T 
*W«S&»£Wc£ H £ ii frt, x > $ < 

itZ>Z\t\zmwZ> 0 fCT, ^©«t'5^tB-&*«PM-r 

[0 0 6 4] «AfcT. **JS«9|©«f5fC, x>i?>*#: 
i*»V16am>i?>o«^i:|j < El 8 ©^fiiB2?iJEI 
tc^-Ti-plc. »«©jfoWBjni31!r#l-#2-#3 

-#4-#5-#6®it&5fc*, 
5SI]A>^laO#l, #3, # 5©3M(Sit~r>t,5T 
tt'J->«*»E£^JgU 6fflA'>i'lb©#2, # 
4, #6©3§|«fcol,iTtt'J!y^«8fi!ail5S^a5r* 

[0 0 6 5] jfi*J6*«x>S?>©«fc3&x>J> 

C, ^1S©*^«I^[iffi^# l-#5-#3-#6-# 
2 - # 4&-5V>te# l-#4-#2-#6-#3-#5 

©JHt^Sfc*. #2, #3 

4, #5, # 6©3^jSj(COViTttU v?HIIR*SjHE&5£ 

[ 0 0 6 6 ] ft , 'J — >«K«X£3(ffif £ U •> 54R«l3ie 

fc©T&<TfcJ;<:, 0i|*.fcf. 6mffiJ©ft2^,f!5£<J — 
>«Stt»te<hU SD©4»«£«Jy54RfllSMEf;:»:j£ 

Bffli>y>^i(;fS6T, 55tiaf©«k3^»a« 
©X>>>>*#:1 tfeMffl-T-5Ct*tnItgT*D, C© 

Ka«i:A7>x«t < iittsc tijtTsainc i efts 
#«sn*a#K*t*jKHc«i:*«aiE&t>c!>{c 

[0 0 6 7] «±©«fc-3K2«Jt»IE*HifiLfc&, ^ 
ir^-r-^ys 2 6 tCittf. CCDXf77 P S2 6T(l ± 

mzftmizmiE-rz L^xmrnrnm^m) . u->*8«s 
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L ^^«8 = 0/L - k x 

R*ikmm=o/L*<xmn+ k x 

L A F HLH#<0 U - >««iiHte«F(D B«S«Wt*^ 
^>o ^ ±ittt* J en^ r tlBua>L^cU->^itLAF 

Lfcx>^>|g«E31KNe*J:rW«S**7)v fcS^X 

[0 0 6 9] jfi^«paB<Z>«iE**JfiLfc6, »:Xt7 
yS2 8i:lt^o Xt7^S 2 8til ISCA'J^8 

o d<0«A£»**iiEWU ±aB©S*RJt« 

iEJCctrj, KA^a^iiiJDT^^l^^^D, x>>*> 

[0 0 7 0] £<Z>©A^CD*fIE*te, ±8H^«RJt«iE 
*DAFtrafi«rx>>?>IiHEaaENe*.krjC«:aK»* 

IE, KA^MSffliE^ff 5IBI:, ZL*i*><DmJE&1&mz 
fro tx>y>*# l ©31IEtt!IJc«»3&^i;s«3i*» 
Sfcfc* *^«clfiEffl[»cifi^tS«J:-5*Jfi"rs^i:*«a 

[0 0 7 1] H±OJ;5l:LT, , J7l/y3/aI6fl!)# 
fit-Klte^JfiSn^i:, NOx»!|13aiiiji 
fc#^2-&£>tu NOx«Il 3a£>iBffiTCAT tt, N 
Ox«il 3 a «Cf*»Lfc#ftllE*iST»R**««lll»* 
3nsiC^»:0f^SffiTl (6 5 Ot:) fc£TjtT£ 
dttc&^o ^77ys3 0tlt M«EiaSir>li- 

I (#JxJi\ 6 5 or) {cSbfc^5*^WBU*r-5o *J 
BMS***No (g£) TfcMfitffiftTCAT *«Bf«fi«Tl 

(6 5 or) 5£m<om&izte, ^tdmtmti^rmn^ 

*«-T*©*^. — 2u #JSU*£***Yes (#£) T 
ftMSiaffiTCAT **^SffiTl (6 5 0t) f£iIL;fc£ 



[0 0 6 8] U->«8«X<6^0liTtt* 
S(6) ^aS^iTjfllikWrJHftJtftL, U y^*«Safifc: 
tn>Ttt5fc£(7) JC*tJliTjSt^c«F»3Siift-r*« 
(LAF-O/LggAF) -(6) 
(O/LliAF-RAF) -(7) 

[0 0 7 2] Xf^ys 3 2TH Wifi LfzXry 
1 6 <D*J»JIS**tY e s fc&D, U7Py->i 

rats 5#) jgjaLfc^5*^*ijgij-rs 0 #j 

si6i:so, x i ©jitettssd^^-r^<o 
— wm«***y e s (#^) -e— femm t 

[0 0 7 3] 7>tv7S 3 4^A^^^S 38IJIJ7 

C^T^SITI (6 5 0*0 t~ 
ILfcNOx»«l 3 aMg^(Z)^gTl (6 
5 or) K*M$U j*ffcfiE*<8T%St (BfcJt^-tOD-ft^ 
«J) $:NOxiIl 3a^e>^Cliii$^J: 
5(cT^>o :©'j7l/y>'j.t- KSIteTtt, mi^Lfc 
Sia^E— KaiKira«fcLT. *fXx77°S3 4^ 
*RJt«iES:fTofc^ Xf7yS3 6TMfif»ME 

[0 0 7 4] ftf, Xf7^S 3 4fc*^T£jiRJfc*iiE 

^lT$)f3> -^<Bffite0!IA.«l 3. 7T»5. fit, 
JKD¥^«Jt (13. 7) COfiSrfflliT, hu^Ltc^: 
(4) *3<fctf5£(5) *6U->aittLAFiiJyf$I 
JtRAF 2in^S^liT*St«(3D?SjKit** 

[0 0 7 5] Z.<D&.o\ZAVAF&i)yTm\ZWtfc?Z> 
z.£\z£r>, mfcLUZste. KSHE<3!>£*«k0 fc 

COtHCt^<^C<!:f:a§ e ^E-LT. ulTb^ 

£<k*>S. NOx«Il 3 al:KfSnt^5NOxt, 

mm\zm^nz>z:tiizuz> 0 

[0 0 7 6] Xf7^S3 6TH Mt-KIK©* 
p^TO^T, Af7yS3 4t?«ES£Utij-> 
ffl«JtLAFtU5/5 L ffi«SJtRAF^fo-&T, W)£ L 
fca(6) *5«fctfit(7) & U — >«R«§aME© L jftC^cWFSB 

£ ] jy^m&wm<DR&!kmm£Zit?mizmiETz>o * 

LT, Xf7yS3 8TH ^ttOfia^h'Igfi!)* 
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[0 0 7 7] ilCDU 7l/7->it- Kjlg^^TLfe 
S, ^tc^^^ys 4 OlCil^. 77^ f (RF) iCfS 1 Sr 
^SLT, U71/7yat- KjHEa^Sff £ tlfc c t * 
fEtgU ^ry^S4 2l:Itf. 7r7 7S4 2Ttt, 

&5*(8) CJ-DSIIICSn. *«fi«TCAT ^W«ia«T 
1 (6 5 0t) *^'j7l/7ya!6IM*^ 
— ^FP^ts (5#) JSia^CDU 7U5/->aI(EOiai 

[0 0 7 8] CST=CST+ 1 -(8) 
=l©**«HBJCSTtt, 3^T7^S 4 2 3&t*ff$n* 

«6. ±mLfz7.7 L y7S 1 6 ©*JSiJil8***N o (gjg) 
7T7/S 3 0*-5^HX^-y7°S 3 2 

(^•fciCft-S. Ur>X. Xf7 7*S 1 6. 7x7^ 3 
0t5j;?;7f7yS3 2 CD*JS"J*S***^T Yes (# 

5o zz\\z, t>^yhTv^i>m.niL. mm 
[0079] z.v>£.5\zimm2tirz%mmfflcsm, # 

7i0r5gS3P B 1 t 1 (#Jx.te\ 6 0 0#) t^js-r-sm^ffi 
XC<htt8StU U7l/y^3.j»EtBf3e«f|Btl (6 

oo#) izm-iTft-otzfr&frfimwi-ztiz,, zcomjg. 
mmti (6 o om «. *WfctBa<KT*«a*;fe#K:iifc 

T?*«!«fMCST**Bf)feMXC KJtLTl^fcUfc^K: 

[0 0 8 0] m«^CST*^^MXC KiiLT&S 
T> SC/Xf77'S 1 6*t*fr$tlfciiT{C*5UT, 

S 2 0 Kit if. visits, gtt 'J7I/7 v-i^E- 
mn^tlTy^^f (RF)Aiffil CK3£Snrt»*Jl<t^ 

<^T7ys 3 4 Icit*. U7l'7->a : E-| J I6©* 

LxmmumTm zmizumTi (6 5ot) 
\zm&rz>. 

[0081] 1J71/7 ->3l31(e*«— awifi^nfc 

yaieiE*6^n, Xf7^S 1 6 ©ffig'JIg^rtSN o 



T*l;^T-7 7'S 1 8KJttt. -©Xf7 7S 1 8TH 
77^f (RF) ©ffiSr-tf DMlc iJt7ht5 ( f (RF) = 
0) „ d©cfc5lC7^y f (RF)©fiij&<— H.ifDMtS$ 
tV&L, *®7f 7^S 1 6«T7f7 7S2 0**11 

0, X^yys 2 4£AP¥©#S ; t-Kigte*Sp|fg^$ 

(6 5 0-C) »CST?R-TCi*«T*S. 

[0 0 8 2] 7f7yS44 ©*J»J*S**«Y e s (# 

Iil:Xr7^S 4 6 ^rUff-r^o 7f7^S4 6T 

sbshcst. mwmmnmF ts£zf7 ? if f mxom 

£-t?OffifciJ-fey K, 5*6C«ATifiie#|»£y-fe ! y 
hbT@l)j^ji«3 0cc»y>y\°i7^-y^4 0 ^jSijgpJjjg 

[0083] tci^T, ±aa^««t:*viTtt, j^-ftsg 

MA, X>>>>2Mfcl <DM$£B#P B 1HKgO^TJf5£L 

[0 0 8 4] *frffif!lD^J;oT^btg^ffiT^KCD# 

U71/7V'afflWffl7D-5 : t-hffl5^, ##*it^ 
fST*57f77*S 1 0,hXf77'S 1 2«r, -etl-? 

n^ffKHiD^ifSff-rsx^yys 1 o o*«tac^ffE 

SID^m^fflDl («3Jx.«. 1 0 00 km) CiL/c^ 
S^**iJSU-r^X^-yys 1 2 0<h(CS#MA-5. £t» 
ic, Xt7^S4 6^©^«^fiFC0U-b:^ hlzftz. 
T, *ffre«D*-i?D«CU-fey ht^f^^S 4 6 

[0 0 8 5] Sfc. KA^M«mSA{c«toT#fb^ 

i^gT*5Xf7^S 1 0 i7f7ys 1 2 £, ^ 

^KA^a«H[«A*t3r3e«[A 1 (=]g Lfc^SA^fiJgiJ 
tSAfy^S 1 2 1 $6fC. Xf7 7- 

S 4 G't'CD^^fiFCDU-tr-y hlC^T. fAS» 



t>jf|i(:LT> ^7(C^i;-5(C> V y Is y is *ffl9KD 

yu—3 L *—h<D{4mmmfe ; £®i&* ^n^nieera 

H^iftSXr^^S 1 0 2 t3Se^H^3r^«H 

I traU&^SA^SWBU-rs^^^^S 1 2 2 

1^., £6fC Xf7^S4 6ft>Oj»Sff«a¥«F(7)U1r 

yM:ftU, aei^RIHSr-eaMlcU-fey h-r^x^- 

co os 7] ti±, mmizmmi^r^viz, ««»j*cu 

ff^ *lHC^NOxiI13afttli$t, NO 

KLfecDT, NOxjtll 3 a^«LTl^c#ib«g* 
fiT«IIWBMI:i:o TNOxMfi 1 3a*^fi 
JFfcjStSflH^^n-S^^Jc^iS. ^tiKckD, NOxS 
113a0NOxiff^m$n, NOxMM 
^«ffi-r-5di(C»:«5o &fc, z-wyyvvis^^— F 
NOxiil 3 a^HiBrsSfSl^^JwttH 
C^*nT^«ct^6, ^(7)HC{;J;oTW(:n 

[0 0 8 8] US. J:BB^J6«"C«, D^Uyv^LiSfte© 
l»ns:n Xf^yS16T0lg«IWJ, 

«ifll^Ppl¥8g»J^^TO*0Sy«g*^Y e s ( ft T** 

<Dmffim£CST&tJV>hTy7?%&olZLZi&. Z. 

We s (#^) 1 6 (Dm 

^Yes Ct?5£) T*«>«-&^SR««F[HCST«:*'?>h 

[0 0 8 9] £fc. JilH^JBWI^tt. U^U^S/jLjie 
■*-&*>■& F 3&«0f S« F I {TEfrZ&mn T 

WWT^StHl ) t;:3iT£**<>:b*:^> NOx« 

II 3 att*co«»l»Bl3^«<a*^*ft3Watffca6- 

[0 0 9 0] ±E!l*Efl»|Tte, X >>*>*{*: 1 



(12) »B¥8-6 10 5 2 



[0 0 9 1 ] 

[5fg93<£>£&Jfl] K±0KWTW 5 #389ia> 

izmttzctiz&v&mmitto&mm&z&mzitz 

*Sx > v ><D»«MMfcMiat81t K: * V vt, »ft 

n«?at, ttmmmm^mz£V)Mfet!nrzttmm 

« S it -5 £ £fi§ X S £ 3 L & CD 
[0 0 9 2] £fc, B»*3«2<!D#*#<fcj»«K«fccfcn 

[0093] iztc. m&m3<om^mmmmm\z&n 

[0 0 9 4] s»*3H4<o*»#ft««a««r«fcn 
st u i» u ->mmm^m\z^r(D^mmmmm^mw- 

[0 0 9 5] *&, W**5 ©»«»ftftk««JBlcJ:n 

mih2nrz?&mmfe<DM&&T^&%m&iz<Dfrmn 
mn&<Dmw&mm?z>£5\zi,rz<D~v, mtmij&T 

*^«IKfi«^m«^)iaffi«T©<!i€?tc^iiTi8 
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[oo9 6] imm6co$mmmmgiWiz£.n 

mmtfmj£ttmmizmLrc£mfe?z>£?izLfc<DT\ 
mcD^ff mmomwmfr <=> *>-&%\zi$.tbz> ci^t 

[0 0 9 7] l»*«7<D^^bM^gH{Cj;n 

^miz <t o t#«> *i& mx^mmmmm^m &m t & 

[0 0 9 8] Sfc. §it*«8©^Mj^bMg^f;:£n 

^J:b«iJP#©$^L, ^ttf&J^ateftJ^x>^> 
©-^©^©^Jt^Sl&^itJ; 0 /Jn£ MitfcfMtfP 
UTU^^^jlg^SligU, Ssfe©:§m©£$;tt£g 
ImS^ Jt =k 9 A * ffi K frjfp L T U - >$s*fol!jg * ^JS 

T* «fc 5 (C Lfc©T, #«»{fc«jK©^afc*B»45 c fcuc 
^a©«*&S§£#Jj£l§:tt.5 d<fc&<. fi^^CM® tc 

$ -B-rifl^MHbftfeJS ©igs £±# 2 -a- « c <h fc «fc 

[0099] a»*3«9©#ft*wt*i!tt»iu:«tn 

If, rtIi>i?>UVi!l> y>T* 0 , — aSGQ^Cfgf 

•e, ©,& ajijjs Sr m co/jn $ ^ u - >mmw& t m 

[0 10 0] Sfc, iftftSl 0©#ft#ft««Eg?«K«fc.. 
ffl*8JtJW«#ia;ttrt*8x>^>CDjiS^SBftafi3i^ 

^*SltS«fflUc«fc-5x>>'>m*©fiT*l»it-e$ 

5. 

[oioi] if*^i i ©»aiWkji*«««fc«fc 



&mA-t!l£Z>£5lzLtz<Z>T\ g5«SJt«»K«k*x>^ 

V t>7 v 7' 9 9 -y ^$r#Ifi^fig(C^J D -5 D y 9 7 
y -J 2 =? y^mm^®i$:ffi7LZ><k5 Iz Ltc(OX\ QMft, 

mwm\zte&mmmm<Dci y t> 7 y 5 ^©sag* 

[0 10 2] Sfe. W*«l 3©j*St#Yt«k«Efejitj: 

n«, rt«x>5?>©aiE«!8s«a-r-5jie«iBtftm 

1&&mi&T -Set 3 l:Lfc©T, x>>?>©31tett^^ 
ihT^-S. 

[0 10 3] 4©S^^b««SES«t«t 

ae«JB»u¥iB:tt. rt«sx>5?>©tiaja«s 

rt*Sx>i/>^4 1 i«^jlStt^(cfe«, < hW^-r-5 

^^tc^t^i*ij^T'#. zom-enzmmmttem^v 

[0104] w*^i 5 <Dmm.mtmtemw\z ± 
ffi&m^&t. x>v>iei^*^ai-rsiiiteia:^tb^ 

>fiffif^»x > s> > iate»*tfif €f« <h # fc Hilfig 

<£o\Z LTSte^©»b*KltTfr-5>o 
[0 10 5] Sfc, 8»*«l 6©#f![j*ftjHjKS«»c«fc 

i)mfeV$miZ&?Z>3iT'Mm2ftZ£5izLtc<D-C. w 

Mmt&mzmuttMiz3tftm&-r&zLti&T'%, mm. 
mmmizttmLrzmtmtimT<ton*:m5c±\z®3i? 
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[0106] sfc. mmmi 7 <nm%mmmmw.\z& 
[0107] ffixmi 8<D%mmmmmmiz£ 

So 

[0 10 8] SfjfcJgl 9©f!Wr«, tt^Mjf 



$ tlfc <h # (3 «. Jf L 7c?H fcfgTjigT^ Jl © 

tt*S<*:©£-&£0.5;i<ha*T#.5. 
[EMWfSm^UiW] 

[Hi] *«w©-^ifi«**afflsn<5»a»{b(i*ii« 

S & 9m x. tc F*)$sX > >5 >»titBg^j5g; 0 1? & 5 „ 
[EI 2] #MMHfc«MK««S«Afcrtj||Rx>i?>*t«* 

[03] mi(Dw.i : -fflffl=L-y h (ecu) fimntz 
'J y Vv f XD7D- 5^— boy— g$T'$> 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Exhaust air purification catalyst equipment of the internal combustion engine which reduces 
the discharge of nitrogen oxide by returning the nitrogen oxide which arranged the exhaust air 
purification catalyst in the flueway of an internal combustion engine characterized by providing the 
following, and the nitrogen oxide in exhaust gas was made to stick to this exhaust air purification 
catalyst at the time of RIN combustion operation with a bigger air-fuel ratio than theoretical air fuel 
ratio, and was made to adsorb at the time of rich combustion operation with the air-fuel ratio below 
theoretical air fuel ratio. A coating weight presumption means to presume the coating weight of the 
decontamination-capacity force fall matter adhering to the aforementioned exhaust air purification 
catalyst. A catalyst heating means to supply fuel and air to the aforementioned exhaust air purification 
catalyst, to burn this fuel, and to raise the temperature of the aforementioned exhaust air purification 
catalyst when the coating weight presumed by the aforementioned coating weight presumption means 
reaches predetermined coating weight. 

[Claim 2] The aforementioned coating weight presumption means is exhaust air purification catalyst 
equipment of an internal combustion engine according to claim 1 which has an amount addition means 
of burn-out fuels to integrate the amount of burn-out fuels of the aforementioned internal combustion 
engine, and is characterized by presuming that the coating weight of the decontamination-capacity force 
fall matter reached the aforementioned predetermined coating weight when the amount integrated value 
of burn-out fuels calculated by this amount addition means of burn-out fuels turns into a predetermined 
value. 

[Claim 3] The aforementioned amount addition means of burn-out fuels is exhaust air purification 
catalyst equipment of an internal combustion engine according to claim 2 which integrates the driving 
pulse width of face of the aforementioned fuel injection valve, and is characterized by making this 
integrated value into the aforementioned amount integrated value of burn-out fuels including the fuel 
injection valve which drives the aforementioned internal combustion engine by pulse-like current. 
[Claim 4] The aforementioned amount addition means of burn-out fuels is exhaust air purification 
catalyst equipment of an internal combustion engine according to claim 2 or 3 characterized by 
integrating the aforementioned amount of burn-out fuels only at the time of the aforementioned RIN 
combustion operation. 

[Claim 5] 4 is [ the claim 2 which is equipped with a degree detection means of catalyst temperature to 
detect the temperature of the aforementioned exhaust air purification catalyst, and is characterized by the 
aforementioned amount addition means of burn-out fuels integrating the aforementioned amount of 
burn-out fuels only when the temperature detected by the aforementioned degree detection means of 
catalyst temperature is below predetermined temperature, or ] exhaust air purification catalyst equipment 
of the internal combustion engine of a publication either. 

[Claim 6] The aforementioned coating weight presumption means is exhaust air purification catalyst 
equipment of an internal combustion engine according to claim 1 which has a rolling-stock-run distance 
addition means, and is characterized by presuming that the coating weight of the decontamination- 
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capacity force fall matter reached the aforementioned predetermined coating weight when the integrated 
value of the mileage found by this mileage addition means turns into a predetermined value. 
[Claim 7] The aforementioned coating weight presumption means is exhaust air purification catalyst 
equipment of an internal combustion engine according to claim 1 which has an inhalation air-content 
addition means to integrate the inhalation air content of the aforementioned internal combustion engine, 
and is characterized by presuming that the coating weight of the decontamination-capacity force fall 
matter reached the aforementioned predetermined coating weight when the inhalation air-content 
integrated value calculated by this inhalation air-content addition means turns into a predetermined 
value. 

[Claim 8] The aforementioned catalyst heating means has the air- fuel ratio control means which control 
the air- fuel ratio of the aforementioned internal combustion engine. The aforementioned air-fuel ratio 
control means by controlling the air- fuel ratio of some cylinders of the aforementioned internal 
combustion engine to a value smaller than theoretical air fuel ratio, carrying out rich combustion 
operation, controlling the air-fuel ratio of a residual cylinder to a larger value than theoretical air fuel 
ratio, and carrying out RIN combustion operation 7 is [ the claim 1 characterized by supplying fuel and 
air to the aforementioned exhaust air purification catalyst, or ] exhaust air purification catalyst 
equipment of the internal combustion engine of a publication either. 

[Claim 9] It is exhaust air purification catalyst equipment of an internal combustion engine according to 
claim 8 characterized by for the aforementioned internal combustion engine being a V-type engine, for 
the cylinder of some above being a cylinder by the side of the bank of one of the two of the 
aforementioned V-type engine, and the cylinder of the aforementioned remainder being a cylinder by the 
side of the bank of another side. 

[Claim 10] the aforementioned air- fuel ratio control means - the ignition-timing control means of the 
aforementioned internal combustion engine - containing - these ignition-timing control means - rich 
combustion - while carrying out the angle of delay of the ignition timing of the cylinder of some above 
which exists on stream - RIN combustion - the exhaust air purification catalyst equipment of an 
internal combustion engine according to claim 8 or 9 characterized by carrying out the tooth lead angle 
of the ignition timing of the cylinder of the aforementioned remainder which exists on stream 
[Claim 1 1] For this inhalation air-content increase means, 10 is [ the aforementioned air-fuel ratio 
control means / the claim 8 characterized by increasing an inhalation air content when the 
aforementioned rich combustion operation and the aforementioned RIN combustion operation are 
carried out including the inhalation air-content increase means of the aforementioned internal 
combustion engine, or ] exhaust air purification catalyst equipment of the internal combustion engine of 
a publication either. 

[Claim 12] 1 1 is [ the claim 8 characterized by having the lock-up clutch control means which switch the 
aforementioned lock-up clutch to an off-line state when the fuel and the air supply to the aforementioned 
exhaust air purification catalyst are carried out by the aforementioned air-fuel ratio control means to 
direct connection and the lock-up clutch been / the clutch / it / off-line while switched in the connection 
state between the aforementioned internal combustion engine and an automatic transmission, or ] 
exhaust air purification catalyst equipment of the internal combustion engine of a publication either. 
[Claim 13] 12 is [ the claim 1 which is equipped with an operational status detection means to detect the 
operational status of the aforementioned internal combustion engine, and is characterized by carrying 
out the fuel and the air supply to the exhaust air purification catalyst by the aforementioned catalyst 
heating means when judged with an internal combustion engine being in predetermined inside heavy 
load operational status by this operational status detection means, or ] exhaust air purification catalyst 
equipment of the internal combustion engine of a publication either. 

[Claim 14] the time of the exhaust-gas temperature which the aforementioned operational status 
detection means has an exhaust-gas-temperature presumption means to presume the exhaust-gas 
temperature of the aforementioned internal combustion engine, and is presumed by this exhaust-gas- 
temperature presumption means being more than convention temperature - an internal combustion 
engine - the above - the crown - the exhaust air purification catalyst equipment of an internal 
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combustion engine according to claim 13 characterized by judging with it being in load operational 
status 

[Claim 15] The aforementioned exhaust-gas-temperature presumption means is exhaust air purification 
catalyst equipment of an internal combustion engine according to claim 14 which has a load detection 
means to detect an engine load, and a rotational frequency detection means to detect an engine speed, 
and is characterized by presuming an exhaust-gas temperature based on the engine load detected by the 
aforementioned load detection means, and the engine speed detected by the rotational frequency 
detection means. 

[Claim 16] the aforementioned operational-status detection means - an internal combustion engine - 
the above - the crown - the time check which integrates the elapsed time when being judged with load 
operational status - the fuel and the air supply to the exhaust-air purification catalyst have a means and 
according to the aforementioned catalyst heating means - the above - a time check - the claim 13 or 
either of 15 which is characterized by to be continued until the time integrated by the means reaches a 
predetermined time - the exhaust-air purification catalyst equipment of the internal combustion engine 
of a publication 

[Claim 17] the above - a time check - the exhaust air purification catalyst equipment of an internal 
combustion engine according to claim 16 characterized by a means integrating the aforementioned 
elapsed time when the temperature of the aforementioned exhaust air purification catalyst detected by 
the aforementioned degree detection means of catalyst temperature is more than predetermined 
temperature 

[Claim 18] the above - a time check - a means - the aforementioned operational status detection 
means ~ an internal combustion engine - the above - the crown - the exhaust air purification catalyst 
equipment of an internal combustion engine according to claim 16 or 17 characterized by starting the 
addition of the aforementioned elapsed time after fixed time progress after being judged with it being in 
load operational status 

[Claim 19] The aforementioned coating weight presumption means is equipped with a storage means to 
memorize the presumed coating weight. It always connects with a power supply, and this storage means 
carries out storage maintenance of the aforementioned coating weight, unless connection with the 
aforementioned power supply is severed, the aforementioned catalyst heating means When a power 
supply is again connected to the aforementioned storage means after connection between the 
aforementioned storage means and a power supply was severed 18 is [ the claim 1 characterized by 
carrying out the fuel and the air supply to the aforementioned exhaust air purification catalyst, or ] 
exhaust air purification catalyst equipment of the internal combustion engine of a publication either 
irrespective of the coating weight of the presumed aforementioned decontamination-capacity force fall 
matter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the equipment which was applied to the exhaust air 
purification catalyst equipment of an internal combustion engine, especially was equipped with the 
purification efficiency revival function. 
[0002] 

[Description of the Prior Art] When an internal combustion engine is in predetermined operational 
status, an air-fuel ratio is controlled rather than theoretical air fuel ratio (14.7) to the desired value (for 
example, 22) by the side of fuel thin (RIN side), and the AFC method of improving the mpg property of 
an engine etc. is learned. In such a RIN AFC method, there is a problem that the nitrogen oxide (NOx) 
in exhaust gas cannot fully purify, with the conventional three-way catalytic converter. 
[0003] In order to solve this problem, using an exhaust air purification catalyst with the property to 
which NOx which adsorbed and adsorbed NOx in exhaust gas in the oxygen **** state (oxidizing 
atmosphere) is made to return in the over(hydrocarbon HC) state (reducing atmosphere), and the so- 
called NOx catalyst, and reducing the NOx discharge to the atmosphere is known. With this NOx 
catalyst, although NOx is made to adsorb at the time of RIN AFC, since a limit is in the amount of 
adsorption of a catalyst when RIN combustion operation is performed continuously, when adsorption 
reaches a saturation content, the great portion of NOx in exhaust gas will be discharged by the 
atmosphere. Then, before the amount of adsorption of a NOx catalyst reaches saturation, it switches to 
the rich AFC which controls an air-fuel ratio to theoretical air fuel ratio or its near value, and a method 
which returns NOx by reducing atmosphere (rich state) is learned by JP,5-133260,A etc. 
[0004] The change timing to rich combustion operation from RIN combustion operation is controlled by 
this AFC method based on the elapsed time after starting RIN AFC. When a predetermined time passes, 
after switching to rich AFC and reduction of NOx by which the catalyst was adsorbed with rich AFC is' 
completed, it is made to return to RIN AFC again. Thus, the adsorption capacity force of a NOx catalyst 
is maintained by repeating RIN combustion operation and rich combustion operation by turns, and it is 
made to aim at reduction of the amount of NOx(es). 
[0005] 

[Problem(s) to be Solved by the Invention] Although the matter which sticks to a NOx catalyst is easy to 
be only NOx, matter other than NOx, for example, sulfur, its compound, etc., adheres in fact. Since NOx 
will originally adhere instead of NOx at the place where it should adsorb, matter other than such NOx 
(henceforth the decontamination-capacity force fall matter) makes the adsorption capacity force of NOx 
reduced as a result. 

[0006] Thus, even if decontamination-capacity force fall matter other than NOx adhering to the NOx 
catalyst performs AFC which is indicated by the above-mentioned official report, it cannot be removed, 
but the adhesion alimentation will increase with the passage of time. When deposition of such 
decontamination-capacity force fall matter is left, a possibility that may become and a NOx catalyst may 
stop fully achieving the function with while falling has the adsorption capacity force of NOx. 
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[0007] The place which it was made in order that this invention might solve such a trouble, and is made 
into the purpose is to offer the exhaust air purification catalyst equipment which can maintain the 
function of an exhaust air purification catalyst (NOx catalyst), without worsening a rolling-stock-run 
feeling, while the internal combustion engine had been made to operate, even if decontamination- 
capacity force fall matter other than nitrogen oxide (NOx) adheres. 
[0008] 

[Means for Solving the Problem and its Function] In order to attain the above-mentioned purpose, in 
invention of a claim 1 An exhaust air purification catalyst is arranged in the flueway of an internal 
combustion engine, for this exhaust air purification catalyst The nitrogen oxide in exhaust gas is made to 
adsorb at the time of RIN combustion operation with a bigger air-fuel ratio than theoretical air fuel ratio. 
In the exhaust air purification catalyst equipment of the internal combustion engine which reduces the 
discharge of nitrogen oxide by returning the nitrogen oxide made to adsorb at the time of rich 
combustion operation with the air- fuel ratio below theoretical air fuel ratio When the coating weight 
presumed by coating weight presumption means to presume the coating weight of the decontamination- 
capacity force fall matter adhering to the aforementioned exhaust air purification catalyst, and the 
aforementioned coating weight presumption means reaches predetermined coating weight, It is 
characterized by having a catalyst heating means to supply fuel and air to the aforementioned exhaust air 
purification catalyst, to burn this fuel, and to raise the temperature of the aforementioned exhaust air 
purification catalyst. 

[0009] If an exhaust air purification catalyst is adsorbed, the coating weight of the decontamination- 
capacity force fall matter to which the decontamination-capacity force of nitrogen oxide is reduced is 
presumed by the coating weight presumption means by this and the coating weight exceeds 
predetermined coating weight, fuel and air will be supplied to an exhaust air purification catalyst. And 
the degree of exhaust air purification catalyst temperature rises quickly, combustion removal of the 
decontamination-capacity force fall matter is carried out from an exhaust air purification catalyst at 
fitness, and the adsorption capacity force of the nitrogen oxide to an exhaust air purification catalyst 
revives because this fuel burns within an exhaust air purification catalyst on the basis of air existence. 
[0010] Moreover, in invention of a claim 2, the aforementioned coating weight presumption means has 
an amount addition means of burn-out fuels to integrate the amount of burn-out fuels of the 
aforementioned internal combustion engine, and when the amount integrated value of burn-out fuels 
calculated by this amount addition means of burn-out fuels turns into a predetermined value, it is 
characterized by presuming that the coating weight of the decontamination-capacity force fall matter 
reached the aforementioned predetermined coating weight. Thereby, the coating weight of the 
decontamination-capacity force fall matter is easily presumed by the integrated value of the amount of 
burn-out fuels of the internal combustion engine called for by the amount addition means of burn-out 
fuels. 

[001 1] Moreover, in invention of a claim 3, including the fuel injection valve which drives the 
aforementioned internal combustion engine by pulse-like current, the aforementioned amount addition 
means of burn-out fuels integrates the driving pulse width of face of the aforementioned fuel injection 
valve, and is characterized by making this integrated value into the aforementioned amount integrated 
value of burn-out fuels. Thereby, the coating weight of the decontamination-capacity force fall matter is 
easily presumed by the integrated value of the driving pulse width of face of a fuel injection valve. 
[0012] Moreover, in invention of a claim 4, the aforementioned amount addition means of burn-out fuels 
is characterized by integrating the aforementioned amount of burn-out fuels only at the time of the 
aforementioned RIN combustion operation. Thereby, the amount addition means of burn-out fuels will 
integrate the amount of burn-out fuels at the time of intense RIN combustion operation of catalyst de- 
activation that the decontamination-capacity force fall matter tends to adhere, and the coating weight of 
the decontamination-capacity force fall matter is presumed more by accuracy. 
[0013] Moreover, in invention of a claim 5, it has a degree detection means of catalyst temperature to 
detect the temperature of the aforementioned exhaust air purification catalyst, and the aforementioned 
amount addition means of burn-out fuels is characterized by integrating the aforementioned amount of 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/3/2003 



Page 3 of 17 



burn-out fuels, only when the temperature detected by the aforementioned degree detection means of 
catalyst temperature is below predetermined temperature. Thereby, it is at the intense RIN combustion 
operation time of catalyst de-activation, and that the decontamination-capacity force fall matter tends to 
adhere, the amount addition means of burn-out fuels will integrate the amount of burn-out fuels, when 
the degree of catalyst temperature is below predetermined temperature, and the coating weight of the 
decontamination-capacity force fall matter is further presumed by accuracy. 

[0014] Moreover, in invention of a claim 6, the aforementioned coating weight presumption means has a 
rolling-stock-run distance addition means, and when the integrated value of the mileage found by this 
mileage addition means turns into a predetermined value, it is characterized by presuming that the 
coating weight of the decontamination-capacity force fall matter reached the aforementioned 
predetermined coating weight. Thereby, the coating weight of the decontamination-capacity force fall 
matter is easily presumed by the integrated value of the mileage found by the rolling-stock-run distance 
addition means. 

[0015] Moreover, in invention of a claim 7, the aforementioned coating weight presumption means has 
an inhalation air-content addition means to integrate the inhalation air content of the aforementioned 
internal combustion engine, and when the inhalation air-content integrated value calculated by this 
inhalation air-content addition means turns into a predetermined value, it is characterized by presuming 
that the coating weight of the decontamination-capacity force fall matter reached the aforementioned 
predetermined coating weight. Thereby, the coating weight of the decontamination-capacity force fall 
matter is easily presumed by the integrated value of the inhalation air content of the internal combustion 
engine called for by the inhalation air-content addition means. 

[0016] Moreover, it carries out supplying fuel and air to the aforementioned exhaust-air purification 
catalyst as the feature by the aforementioned catalyst heating means 1 having the air- fuel ratio control 
means which control the air-fuel ratio of the aforementioned internal combustion engine, and the 
aforementioned air- fuel ratio control means 1 controlling the air-fuel ratio of some cylinders of the 
aforementioned internal combustion engine to a value smaller than theoretical air fuel ratio, carrying out 
rich combustion operation, controlling the air-fuel ratio of a residual cylinder by invention of a claim 8 
to a larger value than theoretical air fuel ratio, and carrying out RIN combustion operation. 
[0017] When the coating weight of the decontamination-capacity force fall matter reaches 
predetermined coating weight, while an air- fuel ratio serves as rich combustion operation controlled by 
the value of fuel ****** from theoretical air fuel ratio about some cylinders of an internal combustion 
engine by this, about a residual cylinder, an air- fuel ratio serves as RIN combustion operation controlled 
by the value by the side of fuel thin from theoretical air fuel ratio. At this time, the air containing the 
residual oxygen discharged from the cylinder under rich combustion operation and the fuel containing 
the unburnt hydrocarbon discharged from the cylinder under RIN combustion operation are supplied to 
abbreviation **** at an exhaust air purification catalyst, and this unburnt hydrocarbon burns with the 
remaining heat of an exhaust air purification catalyst on the basis of residual oxygen existence. And the 
temperature of an exhaust air purification catalyst is raised by the heat generated by this combustion, 
and combustion removal of the adhering decontamination-capacity force fall matter is carried out from 
an exhaust air purification catalyst. 

[0018] Moreover, in invention of a claim 9, the aforementioned internal combustion engine is a V-type 
engine, the cylinder of some above is a cylinder by the side of the bank of one of the two of the 
aforementioned V-type engine, and the cylinder of the aforementioned remainder is characterized by 
being a cylinder by the side of the bank of another side. Some cylinders in which rich combustion 
operation is carried out turn into a cylinder by the side of the bank of one of the two of a V-type engine 
by this, and the cylinder of the remainder by which RIN combustion operation is carried out turns into a 
cylinder by the side of the bank of another side. Usually, the cylinder by the side of one of the two's 
bank and the cylinder by the side of the bank of another side are carried out with sufficient balance of 
RIN combustion operation to which it becomes small [ rich combustion operation of an output which 
becomes large, and an output ] since it is lit by turns by turns, and, as for the firing order of a V-type 
engine, output change of an engine is suppressed small. 
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[0019] moreover - invention of a claim 10 - the aforementioned air- fuel ratio control means - the 
ignition-timing control means of the aforementioned internal combustion engine - containing - these 
ignition-timing control means - rich combustion - while carrying out the angle of delay of the ignition 
timing of the cylinder of some above which exists on stream ~ RIN combustion - it is characterized by 
carrying out the tooth lead angle of the ignition timing of the cylinder of the aforementioned remainder 
which exists on stream Thereby, while, as for the cylinder in which rich combustion operation is carried 
out, the angle of delay of the ignition timing is carried out, the tooth lead angle of the ignition timing is 
carried out, and, as for the cylinder in which RIN combustion operation is carried out, a good engine 
output is obtained. 

[0020] Moreover, in invention of a claim 11, this inhalation air-content increase means is characterized 
by increasing an inhalation air content, when, as for the aforementioned air- fuel ratio control means, the 
aforementioned rich combustion operation and the aforementioned RIN combustion operation are 
carried out including the inhalation air-content increase means of the aforementioned internal 
combustion engine. Thereby, when rich combustion operation and RIN combustion operation are carried 
out, an inhalation air content increases and the loss of power of an engine is prevented. 
[0021] Moreover, in invention of a claim 12, when the fuel and the air supply to the aforementioned 
exhaust air purification catalyst are carried out by the aforementioned air- fuel ratio control means to 
direct connection and the lock-up clutch been [ the clutch / it ] off-line while switched in the connection 
state between the aforementioned internal combustion engine and an automatic transmission, it is 
characterized by having the lock-up clutch control means which switch the aforementioned lock-up 
clutch to an off-line state. 

[0022] Thereby, when the fuel and the air supply to an exhaust air purification catalyst are carried out by 
air-fuel ratio control means, it will be in the state where direct connection of the lock-up clutch of an 
automatic transmission was canceled by lock-up clutch control means, and output change of an engine 
does not get across to a direct-drive ring, but aggravation of a run feeling is prevented. Moreover, in 
invention of a claim 13, it has an operational status detection means to detect the operational status of 
the aforementioned internal combustion engine, and when judged with an internal combustion engine 
being in predetermined inside heavy load operational status by this operational status detection means, it 
is characterized by carrying out the fuel and the air supply to the exhaust air purification catalyst by the 
aforementioned catalyst heating means. 

[0023] Thereby, the fuel and the air supply to an exhaust air purification catalyst are carried out when 
the operational status of an engine is stable in predetermined inside heavy load operational status, 
moreover, the time of the exhaust-gas temperature which the aforementioned operational status 
detection means has an exhaust-gas-temperature presumption means to presume the exhaust-gas 
temperature from the aforementioned internal combustion engine, in invention of a claim 14, and is 
presumed by this exhaust-gas-temperature presumption means being more than convention temperature 
-- an internal combustion engine - the above - the crown - it is characterized by judging with it being 
in load operational status 

[0024] The predetermined inside heavy load operational status of an engine is easily searched for by this 
with the exhaust-gas temperature presumed by the exhaust-gas-temperature presumption means, and the 
fuel and the air supply to an exhaust air purification catalyst are carried out when an exhaust-gas 
temperature is more than convention temperature. Moreover, in invention of a claim 1 5, the 
aforementioned exhaust-gas-temperature presumption means has a load detection means to detect an 
engine load, and a rotational frequency detection means to detect an engine speed, and is characterized 
by presuming an exhaust-gas temperature based on the engine load detected by the aforementioned load 
detection means, and the engine speed detected by the rotational frequency detection means. 
[0025] Thereby, the operational status of a heavy load region while an exhaust-gas temperature turns 
into more than convention temperature is easily searched for by the engine load and the engine speed, 
and the fuel and the air supply to an exhaust air purification catalyst are carried out when the operational 
status of an engine is stable in predetermined inside heavy load operational status, moreover - invention 
of a claim 16 - the aforementioned operational status detection means - an internal combustion engine - 
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- the above - the crown - the time check which integrates the elapsed time when being judged with 
load operational status - the fuel and the air supply to the exhaust air purification catalyst have a means 
and according to the aforementioned catalyst heating means - the above ~ a time check - it is 
characterized by being continued until the time integrated by the means reaches a predetermined time 
[0026] By this, the fuel and the air supply to an exhaust air purification catalyst will be continued until 
elapsed time reaches a predetermined time, when the operational status of an engine is stable in 
predetermined inside heavy load operational status. Therefore, an exhaust air purification catalyst will 
be enough maintained by the elevated-temperature state, and removal of the decontamination-capacity 
force fall matter is carried out good, moreover - invention of a claim 17 - the above - a time check - a 
means is characterized by integrating the aforementioned elapsed time, when the temperature detected 
by the aforementioned degree detection means of catalyst temperature is more than predetermined 
temperature 

[0027] Only time for there to be the degree of catalyst temperature more than predetermined 
temperature, and be in a certainly removable state about the decontamination-capacity force fall matter 
by this, will be clocked as elapsed time, and becomes what has certain removal of the decontamination- 
capacity force fall matter, moreover - invention of a claim 18 - the above - a time check - a means - 
the aforementioned operational status detection means - an internal combustion engine - the above - 
the crown - after being judged with it being in load operational status, it is characterized by starting the 
addition of the aforementioned elapsed time after fixed time progress 

[0028] By this, after the operational status of an engine turns into inside heavy load operational status, 
fixed time passes, and only time when operational status is stable will be clocked as elapsed time, and 
becomes what has more certain removal of the decontamination-capacity force fall matter. In invention 
of a claim 19, furthermore, the aforementioned coating weight presumption means It has a storage 
means to memorize the presumed coating weight, and it always connects with a power supply, and this 
storage means carries out storage maintenance of the aforementioned coating weight, unless connection 
with the aforementioned power supply is severed, the aforementioned catalyst heating means When a 
power supply is again connected to the aforementioned storage means after connection between the 
aforementioned storage means and a power supply was severed, it is characterized by carrying out the 
fuel and the air supply to the aforementioned exhaust air purification catalyst irrespective of the coating 
weight of the presumed aforementioned decontamination-capacity force fall matter. 
[0029] Even if power supplies, such as a battery, are removed, the storage value of the coating weight 
with which no current supply to exhaust air purification catalyst equipment was no longer performed, 
and was remembered to be by the storage means is reset by this and it becomes impossible for the 
coating weight of the decontamination-capacity force fall matter to presume correctly When a power 
supply is re-connected, the fuel and the air supply to an exhaust air purification catalyst are once carried 
out, the temperature of an exhaust air purification catalyst is made to rise, and the adhering 
decontamination-capacity force fall matter is removed from an exhaust air purification catalyst. 
Therefore, adjustment with the storage value of the coating weight presumed by the coating weight 
presumption means and the coating weight of the actual decontamination-capacity force fall matter is 
achieved. 
[0030] 

[Example] Hereafter, the example of this invention is explained based on an accompanying drawing. 
Drawing 1 is the outline block diagram showing the internal combustion engine equipped with the 
exhaust air purification catalyst equipment concerning this invention. In this drawing, a sign 1 is the 
engine for automobiles, for example, a V type 6-cylinder gasoline engine main part, and is designed 
possible [ RIN combustion of an inhalation-of-air system, an ignition system, etc. ] including the 
combustion chamber. As for this V type 6-cylinder gasoline engine main part (it is only hereafter 
described as an engine) 1, the cylinder is arranged in one of the two side (left-hand side) bank la and 
other side (right-hand side) bank lb the 3 cylinder every, respectively. The inlet pipe 9 equipped with 
the air cleaner 5, the intake air flow sensor 6 which detects the inhalation air content Af, the throttle 
valve 7, and the integrated-storage-controls (idle speed control) bulb 8 grade is connected to the suction 
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ports 2a and 2b prepared for every cylinder of left-hand side bank la and right-hand side bank lb 
through the inlet manifold 4 in which fuel injection valves 3a and 3b were attached. 
[0031] As an intake air flow sensor 6, a Karman's vortex formula intake air flow sensor etc. is used 
suitably. The integrated-storage-controls bulb 8 is for controlling an idling engine speed, it adjusts bulb 
opening according to change of the engine load Le by the operation of the air-conditioner which is not 
illustrated etc., changes an inhalation air content, and carries out the work which stabilizes idling 
operation. Moreover, at the time of the air- fuel ratio amendment control mentioned later, this integrated- 
storage-controls bulb 8 operates to a valve-opening side, and it acts so that the loss of power 
accompanying air-fuel ratio amendment implementation may be compensated. 

[0032] Moreover, the exhaust pipe 14 with which the air-fuel ratio sensors (linear 02 sensor etc.) 12 for 
detecting an air- fuel ratio were attached in the exhaust air ports 10a and 10b of each cylinder through 
exhaust manifolds 11a and 1 lb is connected, and the muffler which is not illustrated is connected to this 
exhaust pipe 14 through the exhaust air purification catalyst 13. The exhaust air purification catalyst 13 
is equipped with two catalysts of NOx catalyst 13a and three-way-component-catalyst 13b, and the NOx 
catalyst 13a is arranged in the upstream rather than three-way-component-catalyst 13b. NOx catalyst 13a 
makes NOx (nitrogen oxide) adsorb in an oxidizing atmosphere, and has the function to which NOx is 
made to return to N2 etc. (nitrogen) in the reducing atmosphere in which HC (hydrocarbon) exists. As 
NOx catalyst 13 a, it is Pt which has heat-resistant degradation nature, for example. The catalyst which 
consists of alkali rare earth, such as a lanthanum and a cerium, is used. The degree sensor 26 of catalyst 
temperature (the degree detection means of catalyst temperature) is connected to NOx catalyst 13a, and 
detection has become possible to the pyrosphere about the temperature of NOx catalyst 13a. In addition, 
a function is possible for the degree sensor 26 of catalyst temperature also as an exhaust-gas-temperature 
presumption means to presume the exhaust-gas temperature from an engine 1. 
[0033] On the other hand, while three-way-component-catalyst 13b oxidizes HC and CO (carbon 
monoxide), it has the function to return NOx and the reduction of NOx by this three-way-component- 
catalyst 13b is promoted by the maximum at the time of combustion near theoretical air fuel ratio (14.7). 
The ignition plugs 16a and 16b for lighting the mixed gas of the air and fuel which were supplied to 
combustion chambers 15a and 15b from suction ports 2a and 2b are arranged for every cylinder at the 
engine 1. Moreover, for the throttle sensor which detects opening thetaTH of a throttle valve 7, and a 
sign 20, the coolant temperature sensor which detects the cooling water temperature TW, and a sign 21 
are [ a sign 18 / the crank angle sensor which detects crank angle synchronizing signal thetaCR from the 
encoder interlocked with a cam shaft, and a sign 19 ] atmospheric pressure Pa. The atmospheric pressure 
sensor to detect and a sign 22 are intake temperature sensors which detect the inhalation air temperature 
Ta. 

[0034] In addition, an engine speed (engine speed) Ne is calculated from the generating time interval of 
crank angle synchronizing signal thetaCR which the crank angle sensor 18 detects (rotational frequency 
detection means). Moreover, volumetric-efficiency etav It calculates from an air flow rate Af, the above- 
mentioned engine speed Ne, etc. which were detected by the above-mentioned intake air flow sensor 6, 
and is amended by the atmospheric pressure Pa which the atmospheric pressure sensor 21 detects, the 
intake-air temperature Ta which an intake temperature sensor 22 detects, furthermore, throttle opening 
thetaTH and above-mentioned volumetric-efficiency etav by which an engine load Le is detected by the 
throttle sensor 19 etc. - from - it calculates (load detection means) 

[0035] the I/O device which is not illustrated in the vehicle interior of a room, the storage (ROM, RAM, 
nonvolatile RAM, etc.) which contained many control programs, a central processing unit (CPU), and a 
time check - ECU (electronic control unit)23 equipped with the timer counter which functions as a 
means is installed, and AFC of an engine 1, ignition-timing control, inhalation air-content control, 
refreshment control of exhaust air purification catalyst equipment mentioned later are performed The 
distance meter 25 which counts rolling-stock-run distance by the integrated value of a vehicle speed 
pulse etc., and the various sensors which were mentioned above are connected to the input side of 
ECU23, and the detection information from these sensors is inputted into it. On the other hand, the 
above-mentioned fuel injection valves 3a and 3b, the ignition unit 24, and the oil pressure controller 60 
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grade of an automatic transmission 30 mentioned later are connected to an output side, and the optimum 
value calculated based on the input from various sensors towards these is outputted to it. Pulse-like 
current is supplied by the instructions from ECU23, fuel injection valves 3a and 3b are driven, and fuel 
oil consumption is determined by the pulse width of the current. The ignition unit 24 outputs the high 
voltage to the ignition plugs 16a and 16b of each cylinder by the instructions from ECU23. 
[0036] The outline composition of the power plant of the vehicles with which the engine 1 equipped 
with the exhaust air purification catalyst equipment which is the above, and the automatic transmission 
(AT) 30 were carried in drawing 2 is shown. As shown in this drawing, the automatic transmission 30 is 
connected to the output shaft 31 of an engine 1, and the driving wheel which is not illustrated is 
connected to the driving shaft 50 of this automatic transmission 30 through the differential gear etc. 
[0037] The automatic transmission 30 consists of an automatic-transmission main part 32 and a torque 
converter 33. Although the automatic-transmission main part 32 contains oil pressure friction 
engagement elements, such as a hydraulic clutch besides two or more sets of planetary gears, and a 
hydraulic brake, it omits explanation here. A torque converter 33 is a hydraulic coupling and consists of 
housing 33, casing 34, a pump 36, a turbine 37, and stator 38 grade. It connects with the above- 
mentioned output shaft 3 1 , and casing 34 is rotated synchronizing with an output shaft 3 1 . Moreover, the 
turbine 37 is connected to the input shaft 39 of the automatic-transmission main part 32, and the stator 
38 is attached in housing 33 through the one-way clutch which is not illustrated. 

[0038] The hydraulic oil is filled in casing 34. This hydraulic oil is breathed out with the pump 36 which 
rotates with an output shaft 3 1, and rotates a turbine 37. Thereby, a torque converter 33 will function as 
a hydraulic coupling, and the output of an engine 1 is transmitted to the driving wheel which is not 
illustrated through the automatic-transmission main part 32. 

[0039] Between casing 34 and the turbine 37, the damper clutch (lock-up clutch) 40 of a wet veneer 
formula is infixed, and when this damper clutch 40 is engaged, direct connection of an output shaft 31 
and an input shaft 39 is attained. In the state of the direct connection with which the damper clutch 40 
engaged, it will be directly transmitted to an input shaft 39, without the output from an output shaft 31 
minding a hydraulic oil, and a torque converter 33 will not function as a hydraulic coupling in this case. 
[0040] The oilway 42 is prolonged from between the turbine 37 of casing 34, and the damper clutch 40, 
and the oilway 46 is prolonged from between casing 34 and the damper clutch 40. These oilways 42 and 
oilways 46 are connected to the control valve which is not illustrated in the oil pressure controller 60, 
and although this control valve is not illustrated, it is connected to the hydraulic power unit which 
supplies the hydraulic oil of place constant pressure. The circulation direction is switched by the 
hydraulic oil supplied from this hydraulic power unit circulating through an oilway 42 and an oilway 46 
through a control valve, and carrying out duty control of the control valve according to the output signal 
ofECU23. 

[0041] When the circulation direction is the direction of an oilway 46 to the oilway 42, while the 
hydraulic oil from a hydraulic power unit is supplied between casing 34 and the damper clutch 40 
through an oilway 46, the hydraulic oil in casing 34 is discharged from the oilway 42 between a turbine 
37 and the damper clutch 40. Thereby, the pressure between casing 34 and the damper clutch 40 
becomes high, and the damper clutch 40 is pressed at the side of which the engagement is canceled, and 
is off-line. In this off-line state, the torque converter 33 is functioning as a usual hydraulic coupling. 
[0042] Contrary to this, when the circulation direction is the direction of an oilway 42 to the oilway 46, 
while the hydraulic oil from a hydraulic power unit is supplied between a turbine 37 and the damper 
clutch 40 through an oilway 42, the hydraulic oil between casing 34 and the damper clutch 40 is 
discharged from an oilway 46. Thereby, the pressure of the hydraulic oil between a turbine 37 and the 
damper clutch 40 becomes high, and the damper clutch 40 is pressed, is engaged and will be in a direct 
connection state. In the state of such direct connection, the output of an output shaft 31 will be directly 
transmitted to the input shaft 39 of the automatic-transmission main part 32. 

[0043] Next, an operation of the exhaust air purification catalyst equipment constituted as mentioned 
above is explained with reference to drawing 3 or drawing 9 . The flow chart shown in drawing 3 and 
drawing 4 shows the refreshment control procedure which ECU23 performs. Affixes other than NOx in 
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which this refreshment control adheres to NOx catalyst 13a (decontamination-capacity force fall matter), 
For example, if judged with sulfur, its compound, etc. having reached the specified quantity, will supply 
fuel and air to NOx catalyst 13a, and this fuel will be burned. It will remove so that it may not become 
an obstacle in case refreshment operation (catalyst heating means) which heats NOx catalyst 13a in the 
elevated-temperature state is carried out and NOx adsorbs the decontamination-capacity force fall matter 
at NOx catalyst 13a. 

[0044] first, at Step S10, the coating weight of the decontamination-capacity force fall matter ECU23 
from carrying out proportionally [ abbreviation ] and increasing to the amount F of burn-out-fuel 
addition of an engine 1 The pulse width of current which drives fuel injection valves 3a and 3b is 
integrated, the amount F of burn-out-fiiel addition is calculated by calculating this (the amount addition 
means of burn-out fuels), and the amount of the decontamination-capacity force fall matter which is 
carrying out adhesion deposition is presumed to NOx catalyst 13a based on this amount F of burn-out- 
fuel addition (coating weight presumption means). 

[0045] In addition, it is more desirable to limit adhesion of the decontamination-capacity force fall 
matter to NOx catalyst 13a only to the time when RIN combustion operation is carried out since it tends 
to increase in RIN combustion operation, and to integrate, although this amount F of burn-out-fuel 
addition may integrate and ask for all the pulse width of the drive current supplied to a fuel injection 
valve 3. Furthermore, since it is easy to adhere, the decontamination-capacity force fall matter is RIN 
combustion operation, and when NOx catalyst 13a is below predetermined temperature, if it is made to 
integrate pulse width only when NOx catalyst 13a is below predetermined temperature, it can perform 
presumption of the coating weight of the decontamination-capacity force fall matter more appropriately. 
[0046] Next, the amount F of burn-out-fuel addition which calculated whether the decontamination- 
capacity force fall matter reached the specified quantity at Step S10 in Step S12 is the predetermined 
value Fl . It distinguishes by whether it is above. This predetermined value Fl It is suitably set as a value 
by experiment etc., and the range in which the coating weight of the decontamination-capacity force fall 
matter does not exceed a permissible dose, i.e., the NOx discharge which increases by adhesion of the 
decontamination-capacity force fall matter, is set as the value within the limits which do not exceed 
regulation values, such as a regulation. When a distinction result is Yes (affirmation), the 
decontamination-capacity force fall matter can judge with having exceeded the specified quantity, and, 
next, progresses to Step SI 6. On the other hand, for a distinction result, the amount F of burn-out-fuel 
addition is the predetermined value Fl at No (negative). When having not reached, next, it progresses to 
Step SI 4. 

[0047] Step S 14 is a step which distinguishes whether it is or not immediately after once removing the 
battery which is a control power source for implementation of servicing etc., and connecting it again. 
The estimate of the coating weight of the decontamination-capacity force fall matter presumed based on 
the amount F of burn-out-fuel addition memorized by RAM of ECU23, the mileage D mentioned later is 
once reset by the zero value, and this distinction is carried out that it should prevent that it becomes 
impossible to take the adjustment of the estimate of coating weight, and actual coating weight, when a 
battery is removed. 

[0048] Although the battery is connected when the distinction result of this step S 14 is No (negative), 
the distinction result of the amount F of burn-out-fuel addition in Step S12 can judge with the state 
where the predetermined value Fl is not yet reached, and ends the routine concerned, without carrying 
out anything in this case. On the other hand, next, a distinction result progresses to Step SI 6 by Yes 
(affirmation) like [ in immediately after battery re-connection ] the distinction result of Yes (affirmation) 
of Step SI 2. In addition, even if a battery is removed, when storage maintenance of the values, such as 
the amount F of burn-out-fuel addition and mileage D, is certainly carried out by the backup function of 
ECU23 etc., it is not necessary to distinguish Step SI 4. 

[0049] At Step S16, the operational status of an engine 1 distinguishes whether it is in the state where 
refreshment operation may be carried out based on the signal value from the various sensors which are 
an operational status detection means. Volumetric-efficiency etav which is engine-speed Ne and the 
calculation element of an engine load Le here And cooling water temperature TW It is set as the object 
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of a judgment and each value is following (1). Or (3) It is distinguished whether it becomes within the 
limits of the shown inequality. 

[0050] Nel <=Ne<=Ne2 - (1) etavl <=etav <=etav2 -- (2) TW 1 <=TW - (3) It is Nel, Ne2, etavl, 
etav2, and TW 1 here. A threshold is shown. For example, Nel 1500rpm and Ne2 5000rpm and etavl 
are 85%, and 30% and etav2 are TW 1. For example, it is set as 50 degrees C it can consider that 
completed the warm-up. These thresholds show the value to which the operational status of an engine 1 
serves as a heavy load region from the so-called inside load region, and it is presumed in this case that 
the exhaust-gas temperature of an engine 1 is more than the predetermined temperature TEX (for 
example, 600 degrees C) (exhaust-gas-temperature presumption means). 
[0051] Thus, making heavy load operational status into the formation conditions of refreshment 
operation implementation, while the operational status of an engine 1 serves as a heavy load region from 
an inside load region For example, if refreshment operation is carried out in Nel and a low load region 
smaller than etavl It is because there is a possibility that the output of an engine 1 may not be stabilized 
but an operation feeling may get worse, and they are Ne and etav. In the heavy load region where a 
value is larger than Ne2 and etav2 Exhaust gas temperature is an elevated temperature, and since NOx 
catalyst 13a is also in the elevated-temperature state by this, when refreshment operation is carried out in 
this state, it is because there is a possibility of NOx catalyst 13a being overheated and damaging by fire. 
[0052] The distinction result of Step SI 6 is No (negative), i.e., Ne, etav, and TW. When either has 
separated from the above-mentioned range, it can judge with the state where refreshment operation 
should not be carried out, and refreshment operation is not carried out in this case, but Step S16 is again 
performed through Step SI 8, and execution of this step S16 is repeated until the distinction result stops 
being No (negative). In addition, flag f (RF) mentioned later is reset by the zero value at Step SI 8. 
[0053] On the other hand, the distinction result of Step S16 is Ne, etav, and TW at Yes (affirmation). All 
values are the above-mentioned inequalities (1). - (3) Since the operational status of an engine 1 is in the 
stable state which is in a heavy load region from an inside load region, and may carry out refreshment 
operation when it is in within the limits, next, it progresses to Step S20. At this time, the timer counter 
of ECU23 starts the addition of elapsed time t. 

[0054] Step S20 is a step which distinguishes whether aforementioned flag f (RF) which memorizes that 
refreshment mode operation mentioned later was performed is a value 1. Since it is in the state (f(RF) 
=0) of a zero value where the value of this flag f (RF) was reset immediately after attaining refreshment 
operation of the distinction result of Step SI 6 by Yes (affirmation), in this case, the distinction result of 
Step S20 serves as No (negative) inevitably, and, next, progresses to Step S22. 
[0055] Step S22 is a step of AT (automatic transmission) direct connection release, duty control of the 
control valve of the oil pressure controller 60 mentioned above is carried out, and cancels engagement of 
the damper clutch 40 of an automatic transmission 30, and makes it an off-line state here (lock-up clutch 
control means). By this, a torque converter 33 will function as a usual hydraulic coupling. Thus, by 
canceling direct connection of the damper clutch 40, output change of the engine 1 generated by 
implementation of refreshment operation mentioned later is not directly transmitted to an automatic 
transmission 30, and aggravation of an operation feeling can be prevented. In addition, at the time of 
execution of this step S22, when the damper clutch 40 is already in an off-line state, the off-line state 
will be continued. 

[0056] It is the step which performs refreshment operation after the following step S24. Step S24 or Step 
S28 is a step which constitutes temperature up mode operation among refreshment operations, and is the 
temperature TCAT of NOx catalyst 13a here. A temperature up is carried out to sufficient predetermined 
temperature Tl to carry out combustion removal of the decontamination-capacity force fall matter from 
NOx catalyst 13a (for example, 650 degrees C). 

[0057] First, in Step S24, air- fuel ratio amendment control is performed for every cylinder (air-fuel ratio 
control means). On the other hand about some cylinders (for example, #1, #3, #5 cylinder) of an engine 
1, an air-fuel ratio controls [ cylinder / residual / (for example, #2, #4, # 6-cylinder) ] this air- fuel ratio 
amendment at low rich combustion operation with much fuel to RIN combustion operation with it. / to 
an air content / many / an air- fuel ratio is high and ] 
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[0058] It seems that fuel quantity shall be reduced on the basis of air-content regularity, and the air 
content shall be reduced [ side / rich combustion operation ] on the basis of fuel quantity regularity on 
the other hand about the RIN combustion operation side as the air-fuel ratio amendment method of this 
RIN combustion operation and rich combustion operation. Specifically about RIN combustion 
operation, it is the following formula (4). Air-fuel ratio amendment is based and carried out, and it is the 
following formula (5) about rich combustion operation. It is based and is an air-fuel ratio amendment 
[0059] 

LAF= A V AF+A V AFxD AF/ 100 - (4) RAF=AV AF- A V AFxD AF7 100 - (5) LAF shows a RIN air-fuel 
ratio, RAF shows a rich air-fuel ratio here, and DAF shows the amount of air-fuel ratio amendments 
(%). Moreover, AVAF shows the average air-fuel ratio of a RIN air-fuel ratio and a rich air-fuel ratio, 
and is set as the value of 14.7 which is theoretical air fuel ratio, for example here. This amount DAF of 
air-fuel ratio amendments (%) is the engine speed Ne and volumetric-efficiency etav which were 
detected at the refreshment start-up time. It is based and is set up using the map (not shown) memorized 
beforehand. 

[0060] Thus, if operation from which an air-fuel ratio which considers some cylinders of an engine 1 as 
RIN combustion operation, and considers a residual cylinder as rich combustion operation differs is 
carried out to abbreviation **** The exhaust gas which contains in the exhaust gas discharged from an 
engine 1, the air, i.e., the residual oxygen, discharged from the cylinder which carried out RIN 
combustion operation, and the exhaust gas containing the unburnt hydrocarbon (unburnt [ HC ]) 
discharged from the cylinder which carried out rich combustion operation, or CO will be intermingled. 
And these exhaust gas will be supplied to NOx catalyst 13a through an exhaust pipe 14. 
[0061] As for unburnt [ this / HC ] and residual oxygen **** exhaust gas, based on the detecting signal 
of the air-fuel ratio sensor 12, the air-fiiel ratio, i.e., an actual average air-fuel ratio, is monitored 
continuously. And when not in agreement with the average air-fuel ratio AVAF of the above [ the 
detection value of this air-fuel ratio ], the fuel quantity or the air content supplied to the cylinder of the 
remainder which is carrying out some cylinders or/, and rich combustion operation which are carrying 
out RIN combustion operation is amended suitably, and it is made in agreement [ an actual average air- 
fuel ratio and the average air-fuel ratio AVAF ]. 

[0062] Since unburnt [ which was supplied to NOx catalyst 13a / HC ] has NOx catalyst 13a in a heating 
state with the heat of exhaust gas, it is burned by existence of the aforementioned residual oxygen in 
NOx catalyst 13a, and makes the temperature of NOx catalyst 13a rise rapidly. In addition, in this 
temperature up mode operation, since the average air-fuel ratio AVAF of exhaust gas is set as 14.7, the 
combustion will become good, and it can carry out the temperature up of the NOx catalyst 13a, without 
making the pollutant in exhaust gas increase. 

[0063] By the way, usually, in RIN combustion operation, since there are few amounts of fuel supply, an 
engine output becomes small, on the other hand, in rich combustion operation, the amount of fuel supply 
comes out enough, and high power is generated from a certain thing. Therefore, it will be connected 
[ that generate and nonuniformity worsens an operation feeling to an engine output, and ], if it is bad in 
selection of the cylinder which performs RIN combustion operation, and the cylinder performed in rich 
combustion operation, and combustion of RIN combustion operation continues from the relation of the 
firing order of a cylinder or combustion of rich combustion operation continues, when performing air- 
fuel ratio amendment according to above cylinders. Then, in order to cancel such un-arranging, the 
cylinder which carries out RIN combustion operation, and the cylinder which carries out rich 
combustion operation are chosen so that RIN combustion operation and rich combustion operation may 
be carried out with sufficient balance by turns. 

[0064] for example, like this example, when an engine 1 is a V type six cylinder engine Since the firing 
order of a cylinder usually serves as order of #l-#2-#3-#4-#5-#6 as shown in the cylinder array view of 
drawing 8 , It controls to carry out RIN combustion operation about the 3 cylinder of #1 of left-hand 
bank la, #3, and #5 which burns alternately, and to carry out rich combustion operation about the 3 
cylinder of #2 of right-hand side bank lb, #4, and #6. 

[0065] moreover, in engine 1' like an in-series six cylinder engine Since the firing order of a cylinder 
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usually serves as order of #l-#5-#3-#6-#2-#4 or #l-#4-#2-#6-#3-#5 as shown in the cylinder array view 
of drawing 9 , What is necessary is just to control to carry out RIN combustion operation about the 3 
cylinder of #1, #2, and #3 which burns alternately, and to carry out rich combustion operation about the 
3 cylinder of other #4, #5, and #6. 

[0066] In addition, selection of a RIN combustion operation cylinder and a rich combustion operation 
cylinder may not necessarily assign by halves of the number of cylinders, and considers 6-cylinder inner 
2 cylinder as RIN combustion operation, for example, you may make it set the remaining 4-cylinder as 
rich combustion operation. Furthermore, what is necessary is it to be possible to apply not only to an 
even-cylinder engine 1 like 6-cylinder but to an odd-cylinder engine 1 like 5 cylinders, and just to adjust 
an air-fuel ratio etc. so that the residual oxygen and the amount of unburnt HC which are exhausted may 
become proper although the number of cylinders can be divided into a RIN combustion operation 
cylinder and a rich combustion operation cylinder with sufficient balance in this case. 
[0067] If air-fuel ratio amendment is carried out as mentioned above, next, it will progress to Step S26. 
At this step S26, ignition timing is suitably amended to compensate for having carried out the above- 
mentioned air- fuel ratio amendment control (ignition-timing control means). At the time of RIN 
combustion operation, if the tooth lead angle of the ignition timing is carried out and combustion is 
brought forward, combustion efficiency can be raised, and on the other hand, at the time of rich 
combustion operation, if the angle of delay of the ignition timing is carried out and combustion is 
delayed, generating of knocking etc. can be prevented. Therefore, about the cylinder which performs 
RIN combustion operation, the tooth lead angle of the ignition timing is carried out, and it is made to 
carry out the angle of delay of the ignition timing about the cylinder which performs rich combustion 
operation. 

[0068] Specifically about RIN combustion operation, it is the following formula (6). It is based, the 
tooth lead angle of the ignition timing is carried out, and it is the following formula (7) about rich 
combustion operation. It is based and the angle of delay of the ignition timing is carried out. 
L ignition timing = O/L ignition timing - kx (LAF-O/L target AF) - (6) R ignition timing = O/L 
ignition-timing +kx (O/L target AF-RAF) - (7) Here In L ignition timing, for ignition timing of RIN 
combustion operation, R ignition timing ignition timing of rich combustion operation moreover, O/L 
ignition timing The O/L target AF shows the target air-fuel ratio at the time of the usual RIN 
operation for ignition timing at the time of the usual RIN combustion operation, and k is the 
proportionality constant called for by experiment etc. In addition, an upper formula is the engine speed 
Ne and volumetric-efficiency etav which mentioned above like [ since the RIN air-fuel ratio LAF or the 
rich air-fiiel ratio RAF mentioned above, respectively is included / L ignition timing and R ignition 
timing ] LAF and RAF. It is based. 

[0069] If ignition timing is amended, next, it will progress to Step S28. At Step S28, it adjusts to an 
integrated-storage-controls bulb 8 valve-opening-side, and an inhalation air content is amended 
(inhalation air-content increase means). The above-mentioned air-fuel ratio amendment control reduces 
fuel quantity to a fixed air content in a RIN combustion operation side, and since it is that to which the 
engine output as the whole is reduced, this inhalation air-content amendment is carried out for the 
purpose of preventing this loss of power, so that it may reduce an air content to fixed fuel quantity in a 
rich combustion operation side. By this amendment, an inhalation air content will increase and an engine 
output can be held uniformly stably. 

[0070] The amount of amendments of this inhalation air is an engine speed Ne and volumetric- 
efficiency etav like the above-mentioned amount DAF of air-fuel ratio amendments. It is set up using 
the map which was based and was memorized beforehand. In addition, since a possibility that change 
may arise is in the operational status of an engine 1 when these amendments are performed rapidly in 
case the above-mentioned air-fuel ratio amendment, ignition-timing amendment, and inhalation air- 
content amendment are performed, it is desirable to carry out so that it may bring close to correction 
value gradually. 

[0071] If temperature up mode operation of refreshment operation is carried out as mentioned above, a 
temperature up is carried out quickly and NOx catalyst 13a is the temperature TCAT of NOx catalyst 
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13a. The decontamination-capacity force fall matter adhering to NOx catalyst 13a will reach even 
sufficient predetermined temperature Tl (650 degrees C) to carry out combustion removal. The degree 
TCAT of catalyst temperature detected by the degree sensor 26 of catalyst temperature at the following 
step S30 It distinguishes whether the predetermined temperature Tl (for example, 650 degrees C) was 
reached. A distinction result is the degree TCAT of catalyst temperature at No (negative). In being under 
predetermined temperature Tl (650 degrees C), it waits to be able to judge with it not being sufficient 
temperature still carrying out combustion removal of the decontamination-capacity force fall matter, to 
return to the above-mentioned step SI 6, and to stabilize the operational status of an engine 1. On the 
other hand, a distinction result is the degree TCAT of catalyst temperature at Yes (affirmation). When 
judged with having reached the predetermined temperature Tl (650 degrees C), next, it progresses to 
Step S32. 

[0072] At Step S32, when the distinction result of Step S16 mentioned above is set to Yes (affirmation) 
and starts refreshment operation, it distinguishes whether the elapsed time t which began the time check 
carried out fixed time ts progress (for example, 5 seconds). A distinction result can consider that the 
operational status of an engine 1 is unstable when fixed time ts (5 seconds) has not yet passed in No 
(negative), and returns to Step SI 6 in this case, and it waits to stabilize the operational status of an 
engine 1. On the other hand, when a distinction result is judged as fixed time ts (5 seconds) having 
passed in Yes (affirmation), it can be considered that it was stabilized by the operational status of an 
engine 1, and, next, it progresses to Step S34. 

[0073] Step S34 or Step S38 is a step which constitutes refreshment mode operation among refreshment 
operations, and it maintains the temperature of NOx catalyst 13a which reached the predetermined 
temperature Tl (650 degrees C) here to the predetermined temperature Tl (650 degrees C), and it is 
made to make abbreviation completeness carry out combustion removal of the decontamination-capacity 
force fall matter (sulfur and its compound) from NOx catalyst 13a. At this refreshment mode operation, 
like temperature up mode operation mentioned above, after Step S34 performs air- fuel ratio amendment 
first, ignition-timing amendment and Step S3 8 perform inhalation air-content amendment at Step S36. 
[0074] First, although air-fuel ratio amendment will be performed in Step S34, unlike the case of 
temperature up mode operation, the average air- fuel ratio AVAF is set to the rich air-fuel ratio side, and 
the value is 13.7 here, and formula (4) mentioned above using the value of this average air-fuel ratio 
(13.7) And formula (5) from - the RIN air-fuel ratio LAF and the rich air-fuel ratio RAF - asking - 
this ~ being based - the air- fuel ratio of each cylinder - amendment 

[0075] Thus, by setting AVAF to a rich side, exhaust gas will contain many COs and HC rather than the 
time of temperature up mode operation. And these COs and HC will react with the decontamination- 
capacity force fall matter which carried out combustion removal under the elevated temperature, and the 
decontamination-capacity force fall matter will be emitted by this good. Moreover, since this HC returns 
NOx, NOx by which NOx catalyst 13a is adsorbed will also be removed simultaneously. 
[0076] Formula mentioned above like the case of temperature up mode operation at Step S3 6 according 
to the RIN air-fuel ratio LAF and the rich air-fuel ratio RAF which carried out an amendment setup at 
Step S34 (6) And formula (7) L ignition timing of shell RIN combustion operation and R ignition timing 
of rich combustion operation are amended suitably. And like the case of temperature up mode operation, 
it adjusts to an integrated-storage-controls bulb 8 valve-opening-side, an inhalation air content is 
amended, and the fall of an engine output is too compensated with Step S38. 

[0077] If this refreshment mode operation is ended, next it progresses to Step S40, and a value 1 will be 
set as flag f (RF), and it will memorize that refreshment mode operation was performed, and will 
progress to Step S42. Whenever the step S42 concerned is performed at Step S42, the accumulation time 
CST is the following formula (8). It calculates and is the degree TCAT of catalyst temperature. The 
predetermined temperature Tl (650 degrees C) is exceeded, and the duration of refreshment operation 
after fixed time ts progress (5 seconds) is integrated from a refreshment start up (time check means). 
[0078] CST=CST +1 - (8) - since it is what counts up only a value 1 only when the step S42 concerned 
is performed, this accumulation time CST will be added, when the distinction result of Step S16 
mentioned above is No (negative), or when either of the distinction results of Step S30 or Step S32 is No 
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(negative) Therefore, all the distinction results of Step SI 6, Step S30, and Step S32 are Yes(es) 
(affirmation), and only time when refreshment mode operation is performed certainly will be 
accumulated as the net time. The value 1 counted up here is the conventional time Xt set up according to 
the execution period of the routine concerned. It corresponds. 

[0079] Thus, the added accumulation time CST is compared with the predetermined value XC 
corresponding to the predetermined time tl (for example, 600 seconds) beforehand set up by experiment 
etc. in the following step S44, and it is distinguished whether the predetermined time tl (600 seconds) 
was covered, and refreshment operation was performed. This predetermined time tl (600 seconds) is the 
time which can be regarded as the decontamination-capacity force fall matter fully having been 
removed. For a distinction result, the accumulation time CST is the predetermined value XC at No 
(negative). When having not reached, it can judge that removal of the decontamination-capacity force 
fall matter is not enough, and returns to Step S 1 6, and refreshment operation is continued. 
[0080] The accumulation time CST is the predetermined value XC. It does not reach, but if the 
distinction result is maintaining operational status with an engine 1 good to refreshment operation by 
Yes (affirmation) when Step S16 is performed again, it will progress to Step S20. Since refreshment 
mode operation is already performed and flag f (RF) is set as the value 1 this time, the distinction result 
of this step S20 serves as Yes (affirmation). In this case, it progresses to Step S34, without performing 
temperature up mode operation, only refreshment mode operation is performed, and it is the degree 
TCAT of catalyst temperature. It maintains to the predetermined temperature Tl (650 degrees C). 
[0081] On the other hand, in spite of having once started refreshment operation, when the operational 
status of an engine 1 separates from a refreshment operation region and the distinction result of Step SI 6 
is set to No (negative), refreshment operation is stopped and, next, it progresses to Step SI 8. At this step 
SI 8, the value of flag f (RF) is reset to a zero value (f(RF) =0). Thus, once the value of flag f (RF) was 
returned to the zero value, when Step S20 is performed through Step S16 next time, the distinction result 
serves as No (negative), and temperature up mode operation after Step S24 will be performed again. The 
degree TCAT of catalyst temperature which fell by the stop of refreshment operation by this It can 
return even to the predetermined temperature Tl (650 degrees C) again. 

[0082] the distinction result of Step S44 - Yes (affirmation) - becoming ~ the accumulation time CST - 
- predetermined value XC the case where it is judged with having reached - the decontamination- 
capacity force fall matter ~ abbreviation ~ it was removed completely - it can be rich, and can make, 
refreshment operation is ended, and, finally Step S46 is performed At Step S46, by the end of 
refreshment operation, the integrated accumulation time CST, the amount F of burn-out-fuel addition, 
and the value of flag f (RF) are reset to a zero value, AT direct connection release is reset further, and 
direct connection of the damper clutch 40 of an automatic transmission 30 is enabled. This prepares for 
execution of next refreshment operation. 

[0083] By the way, in the above-mentioned example, although the coating weight of the 
decontamination-capacity force fall matter was presumed based on the amount F of burn-out-fuel 
addition, in addition even if it presumes based on the operation time H of mileage D, the amount A of 
inhalation air addition, and an engine 1, the same effect as the case where it is based on the amount F of 
burn-out-fuel addition can be acquired. In this case, it is made to ask in the distance meter 25 about 
mileage D (mileage addition means), and the integrated value of the eddy pulse number of the intake air 
flow sensor 6 of a Karman's vortex formula is calculated, and it is made to ask about the amount A of 
inhalation air addition (inhalation air-content addition means). Moreover, what is necessary is just to 
clock the time under engine 1 operation, for example with a timer about operation time H. 
[0084] In presuming the coating weight of the decontamination-capacity force fall matter with mileage 
D, as shown in drawing 5 , it transposes to Step SI 20 which distinguishes whether Step SI 00 and 
mileage D which calculate mileage D, respectively reached the predetermined value Dl (for example, 
1 000km) in Step S 1 0 which is a coating weight presumption means among the flow charts of the 
refreshment control mentioned above, and Step SI 2. Furthermore, it replaces with reset of the amount F 
of fuel addition in Step S46, and transposes to Step S460 which resets mileage D to a zero value. 
[0085] Moreover, Step S10 which is a coating weight presumption means among the flow charts of 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/3/2003 



Page 14 of 17 



refreshment control as it shows in drawing 6 , in presuming the coating weight of the decontamination- 
capacity force fall matter with the amount A of inhalation air addition, Step SI 01 which ** the amount 
A of inhalation air addition for Step SI 2, respectively, and the amount A of inhalation air addition are 
the predetermined value Al. It transposes to Step S121 which distinguishes whether it reached or not. 
Furthermore, it replaces with reset of the amount F of fuel addition in Step S46, and transposes to Step 
S46 1 which resets the amount A of inhalation air addition to a zero value. 
[0086] Step SI 02 and operation time H which calculate operation time H for the coating weight 
presumption means of the flow chart of refreshment control, respectively as the case where it presumes 
by operation time H is similarly shown in drawing 7 are the predetermined value HI. It transposes to 
Step S 122 which distinguishes whether it reached or not, and it replaces with reset of the amount F of 
fuel addition in Step S46, and is made to transpose to Step S462 which resets operation time H to a zero 
value further. 

[0087] As mentioned above, as explained in detail, air-fuel ratio amendment control in which RIN 
combustion and rich combustion are carried out and unburnt [ HC ] and oxygen are simultaneously 
included according to a cylinder in exhaust gas is performed. Unburnt [ HC ] is burned within NOx 
catalyst 13a, and since it was made to perform refreshment operation which elevated-temperature-izes 
NOx catalyst 13a, combustion removal of the decontamination-capacity force fall matter adhering to 
NOx catalyst 13a will be carried out by the heat of combustion from NOx catalyst 13a at fitness. By this, 
the NOx adsorption capacity force of NOx catalyst 1 3a will be reproduced, and NOx purification 
efficiency will revive. Moreover, since HC is contained in the exhaust gas which passes NOx catalyst 
13a at the time of this refreshment mode operation, simultaneously, it is returned by this HC good and 
NOx is also removed. 

[0088] in addition, in the above-mentioned example, to the duration of refreshment operation Although 
the accumulation time CST in operational status distinction at Step SI 6, the degree distinction of 
catalyst temperature at Step S30, and Step S32 only in case all the distinction results of elapsed time 
distinction are Yes(es) (affirmation) and refreshment operation is carried out good was counted up It is 
not restricted to this, for example, is the degree TCAT of catalyst temperature of the distinction result of 
the operational status of Step SI 6, and Step S30. The case where only a distinction result is Yes 
(affirmation), The same effect is acquired, even if it counts up the accumulation time CST, when only 
the distinction result of Step S16 and the distinction result of the elapsed time t in Step S32 are Yes(es) 
(affirmation). Moreover, sufficient effect is expectable even if it makes it judge only by the distinction 
result of the operational status of Step SI 6. 

[0089] Moreover, although the operation period of refreshment operation was carried out to whenever 
the decontamination-capacity force fall matter reaches the specified quantity (i.e., whenever the amount 
F of burn-out-fuel addition reaches the predetermined value Fl (mileage D the predetermined value Dl 
and the amount A of inhalation air addition the predetermined value Al and operation time H 
predetermined value HI)) in the above-mentioned example If NOx catalyst 13a makes a constant value 
small everywhere gradually and the operation period is shortened in order that degradation may 
progress, if the time becomes long, it is more effective. 

[0090] Furthermore, in the above-mentioned example, although considered as the V type six cylinder 
engine, there is no limit by the number of cylinders or engine types (for example, level opposite formula 
etc.), and, as for an engine 1, as for the thing of any numbers of cylinders, the thing of any engine types 
can apply it. 
[0091] 

[Effect of the Invention] By the above explanation, according to the exhaust air purification catalyst 
equipment of the claim 1 of this invention, so that clearly An exhaust air purification catalyst is arranged 
in the flueway of an internal combustion engine, for this exhaust air purification catalyst The nitrogen 
oxide in exhaust gas is made to adsorb at the time of RIN combustion operation with a bigger air-fuel 
ratio than theoretical air fuel ratio. In the exhaust air purification catalyst equipment of the internal 
combustion engine which reduces the discharge of nitrogen oxide by returning the nitrogen oxide made 
to adsorb at the time of rich combustion operation with the air-fuel ratio below theoretical air fuel ratio 
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When the coating weight presumed by coating weight presumption means to presume the coating weight 
of the decontamination-capacity force fall matter adhering to the exhaust air purification catalyst, and 
the coating weight presumption means reaches predetermined coating weight, Since it had a catalyst 
heating means to have supplied fuel and air to an exhaust air purification catalyst, to have burned this 
fuel, and to raise the temperature of an exhaust air purification catalyst When the coating weight of the 
decontamination-capacity force fall matter is presumed good by the coating weight presumption means 
and this coating weight exceeds predetermined coating weight Fuel and air are supplied to an exhaust air 
purification catalyst, this fuel can be burned, the temperature of an exhaust air purification catalyst can 
be raised, thereby, the decontamination-capacity force fall matter can be removed good, and the 
adsorption capacity force of the nitrogen oxide to an exhaust air purification catalyst can be revived. 
[0092] According to the exhaust air purification catalyst equipment of a claim 2, moreover, a coating 
weight presumption means When the amount integrated value of burn-out fuels which has an amount 
addition means of burn-out fuels to integrate the amount of burn-out fuels of an internal combustion 
engine, and is calculated by this amount addition means of burn-out fuels turns into a predetermined 
value, It can ask easily from the integrated value of the amount of burn-out fuels, without measuring 
directly the coating weight of the decontamination-capacity force fall matter, since it was made to 
presume that the coating weight of the decontamination-capacity force fall matter reached predetermined 
coating weight. 

[0093] Moreover, according to the exhaust air purification catalyst equipment of a claim 3, since the 
amount addition means of burn-out fuels integrates the driving pulse width of face of a fuel injection 
valve including the fuel injection valve which drives an internal combustion engine by pulse-like current 
and it was made to make this integrated value into the amount integrated value of burn-out fuels, the 
coating weight of the decontamination-capacity force fall matter can be easily calculated by the 
integrated value of the driving pulse width of face of a fuel injection valve. 

[0094] Moreover, since the amount addition means of burn-out fuels was made to integrate the amount 
of burn-out fuels only at the time of RIN combustion operation according to the exhaust air purification 
catalyst equipment of a claim 4, the amount addition means of burn-out fuels will integrate the amount 
of burn-out fuels at the time of intense RIN combustion operation of catalyst de-activation that the 
decontamination-capacity force fall matter tends to adhere, and can presume more the coating weight of 
the decontamination-capacity force fall matter to accuracy. 

[0095] According to the exhaust air purification catalyst equipment of a claim 5, it has a degree 
detection means of catalyst temperature to detect the temperature of an exhaust air purification catalyst, 
moreover, the amount addition means of burn-out fuels Since it was made to integrate the amount of 
burn-out fuels only when the temperature detected by the degree detection means of catalyst temperature 
was below predetermined temperature That the decontamination-capacity force fall matter tends to 
adhere, it is at the intense RIN combustion operation time of catalyst de-activation, and when the degree 
of catalyst temperature is below predetermined temperature, the coating weight of the decontamination- 
capacity force fall matter can be further presumed to accuracy by integrating the amount of burn-out 
fuels. 

[0096] Moreover, according to the exhaust air purification catalyst equipment of a claim 6, a coating 
weight presumption means has a rolling-stock-run distance addition means, and it can search for it easily 
also from the integrated value of rolling-stock-run distance, without measuring directly the coating 
weight of the decontamination-capacity force fall matter, since it was made to presume that the coating 
weight of the decontamination-capacity force fall matter reached predetermined coating weight when the 
integrated value of the mileage found by this mileage addition means turned into a predetermined value. 
[0097] According to the exhaust air purification catalyst equipment of a claim 7, moreover, a coating 
weight presumption means When the inhalation air-content integrated value which has an inhalation air- 
content addition means to integrate the inhalation air content of an internal combustion engine, and is 
calculated by this inhalation air-content addition means turns into a predetermined value, It can ask 
easily also from the integrated value of an inhalation air content, without measuring directly the coating 
weight of the decontamination-capacity force fall matter, since it was made to presume that the coating 
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weight of the decontamination-capacity force fall matter reached predetermined coating weight. 
[0098] According to the exhaust air purification catalyst equipment of a claim 8, moreover, a catalyst 
heating means Have the air-fuel ratio control means which control the air-fuel ratio of an internal 
combustion engine, and air-fuel ratio control means control the air-fuel ratio of some cylinders of an 
internal combustion engine to a value smaller than theoretical air fuel ratio, and carry out rich 
combustion operation. Since fuel and air were supplied to the exhaust air purification catalyst by 
controlling the air-fuel ratio of a residual cylinder to a larger value than theoretical air fuel ratio, and 
carrying out RIN combustion operation Without forming fuel and air supply equipment in the exterior of 
an exhaust air purification catalyst separately, a hydrocarbon and oxygen can be easily supplied to an 
exhaust air purification catalyst, and the decontamination-capacity force fall matter can be removed 
good by burning this hydrocarbon and raising the temperature of an exhaust air purification catalyst. 
[0099] According to the exhaust air purification catalyst equipment of a claim 9, an internal combustion 
engine is a V-type engine, moreover, some cylinders It is a cylinder by the side of the bank of one of the 
two of a V-type engine, a residual cylinder Since it was made to be a cylinder by the side of the bank of 
another side, the firing order of a cylinder can be set up by turns [ of small RTN combustion operation of 
an output, and large rich combustion operation of an output ]. Rich combustion operation and RIN 
combustion operation are made to carry out with sufficient balance, and fuel and air can be supplied to 
an exhaust air purification catalyst, attaining stabilization of an engine output. 

[0100] According to the exhaust air purification catalyst equipment of a claim 10, air-fuel ratio control 
means contain the ignition-timing control means of an internal combustion engine, moreover, these 
ignition-timing control means rich combustion ~ while carrying out the angle of delay of the ignition 
timing of some cylinders which exist on stream ~ RIN combustion, since it was made to carry out the 
tooth lead angle of the ignition timing of the cylinder of the remainder which exists on stream The 
cylinder in which rich combustion operation is carried out, and the cylinder in which RIN combustion 
operation is carried out can make ignition timing proper, and the fall of the engine output by AFC can be 
prevented. 

[0101] Moreover, since it was made for air-fuel ratio control means to increase an inhalation air content 
according to the exhaust air purification catalyst equipment of a claim 1 1 when rich combustion 
operation and RIN combustion operation were carried out including the inhalation air-content increase 
means of an internal combustion engine, this inhalation air-content increase means can prevent the fall 
of the engine output by AFC. Moreover, according to the exhaust air purification catalyst equipment of a 
claim 12, direct connection and the lock-up clutch been [ a clutch / it ] off-line while switched are 
received in the connection state between an internal combustion engine and an automatic transmission. 
Since it had the lock-up clutch control means which switch a lock-up clutch to an off-line state when the 
fuel and the air supply to an exhaust air purification catalyst were carried out by air-fuel ratio control 
means As direct connection of the lock-up clutch of an automatic transmission can be canceled at the 
time of AFC and output change of an engine is not made to transmit even to a driving wheel, 
aggravation of a run feeling can be prevented. 

[0102] Moreover, when judged with according to the exhaust air purification catalyst equipment of a 
claim 13 it having an operational status detection means to detect the operational status of an internal 
combustion engine, and an internal combustion engine being in predetermined inside heavy load 
operational status by this operational status detection means, Since it was made to carry out the fuel and 
the air supply to the exhaust air purification catalyst by the catalyst heating means, when the operational 
status of an engine is not stable, it can avoid carrying out the fuel and the air supply to an exhaust air 
purification catalyst, and aggravation of operational status can be prevented. 
[0103] According to the exhaust air purification catalyst equipment of a claim 14, moreover, an 
operational status detection means Since it was made to judge with an internal combustion engine being 
in inside heavy load operational status when the exhaust-gas temperature which has an exhaust-gas- 
temperature presumption means to presume the exhaust-gas temperature of an internal combustion 
engine, and is presumed by this exhaust-gas-temperature presumption means was more than convention 
temperature As an exhaust-gas temperature can judge with there being nothing to inside heavy load 
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operational status at the time of a low and does not carry out the fuel and the air supply to an exhaust air 
purification catalyst in this case, it can prevent aggravation of operational status. 
[0104] According to the exhaust air purification catalyst equipment of a claim 15, moreover, an exhaust- 
gas-temperature presumption means The engine load which has a load detection means to detect an 
engine load, and a rotational frequency detection means to detect an engine speed, and was detected by 
the load detection means, Since the exhaust-gas temperature was presumed based on the engine speed 
detected by the rotational frequency detection means As an exhaust-gas temperature can also be judged 
that there is nothing to inside heavy load operational status low when an engine load and an engine 
speed are too low, and the fuel and the air supply to an exhaust air purification catalyst are not carried 
out in this case, aggravation of operational status can be prevented. 

[0105] It has a means, moreover - according to the exhaust air purification catalyst equipment of a 
claim 16 - an operational status detection means - an internal combustion engine - the crown - the 
time check which integrates the elapsed time when being judged with load operational status - The fuel 
and the air supply to the exhaust air purification catalyst by the catalyst heating means a time check - 
the decontamination-capacity force fall matter which could maintain the exhaust air purification catalyst 
enough in the elevated-temperature state, and adhered to the exhaust air purification catalyst since it was 
made to be continued until the time integrated by the means reached the predetermined time - 
abbreviation - it is completely removable 

[0106] moreover - according to the exhaust-air purification catalyst equipment of a claim 17 - a time 
check - since the means integrated elapsed time when the temperature detected by the degree detection 
means of catalyst temperature was more than predetermined temperature, until it can except time when 
the temperature of an exhaust-air purification catalyst is not fully rising from elapsed time and elapsed 
time reaches a predetermined time - **** - the decontamination-capacity force fall matter adhering to 
the exhaust-air purification catalyst is certainly removable 

[0107] moreover - according to the exhaust air purification catalyst equipment of a claim 18 - a time 
check - a means Since the addition of elapsed time was started after fixed time progress after being 
judged with an internal combustion engine being in inside heavy load operational status by the 
operational status detection means Time when temperature is not stable like immediately after starting 
the temperature rise of an exhaust air purification catalyst is excludable from elapsed time, and by the 
time elapsed time reaches a predetermined time, it can remove more certainly the decontamination- 
capacity force fall matter adhering to the exhaust air purification catalyst. 

[0108] In invention of a claim 19, furthermore, a coating weight presumption means It has a storage 
means to memorize the presumed coating weight, and it always connects with a power supply, and this 
storage means carries out storage maintenance of the coating weight, unless connection with a power 
supply is severed, a catalyst heating means When a power supply is again connected to a storage means 
after connection between a storage means and a power supply was severed Since it was made to carry 
out the fuel and the air supply to an exhaust air purification catalyst irrespective of the coating weight of 
the presumed decontamination-capacity force fall matter, adjustment with the estimate of the coating 
weight of the decontamination-capacity force fall matter presumed by the coating weight presumption 
means and actual coating weight can be aimed at. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing JJ It is the outline block diagram of the internal combustion engine equipped with the exhaust 

air purification catalyst equipment with which one example of this invention is applied. 

[Drawing 2] It is the outline block diagram of the power plant of the vehicles with which the internal 

combustion engine equipped with exhaust air purification catalyst equipment was carried. 

[Drawing 3} It is a part of flow chart of the refreshment control routine which the electronic control unit 

(ECU) of drawing 1 performs. 

[Drawing 4] It is the remainder of the flow chart of the refreshment control routine following the flow 
chart shown in drawing 3 . 

[Drawing 5] It is a part of flow chart of the refreshment control routine at the time of transposing the 
coating weight presumption means of the decontamination-capacity force fall matter to presumption by 
mileage. 

[Drawing 6} It is a part of flow chart of the refreshment control routine at the time of transposing the 
coating weight presumption means of the decontamination-capacity force fall matter to presumption by 
the amount of inhalation air addition. 

[Drawing 7J It is a part of flow chart of the refreshment control routine at the time of transposing the 
coating weight presumption means of the decontamination-capacity force fall matter to presumption by 
operation time. 

[Drawin g 8] It is the schematic diagram showing the cylinder array of the V type six cylinder engine 
shown in drawing 1 . 

[Drawing 9] It is the schematic diagram showing the cylinder array of an in-series six cylinder engine. 
[Description of Notations] 
1 Engine 

la It is a bank an one of the two side (left-hand side), 
lb It is a bank the other side (right-hand side). 
3a Fuel injection valve 
3b Fuel injection valve 
6 Intake Air Flow Sensor 

8 Integrated-Storage-Controls (Idle Speed Control) Bulb 

12 Air- fuel Ratio Sensor 

13 Exhaust Air Purification Catalyst 
13a NOx catalyst 

13b Three way component catalyst 

16a Ignition plug 

16b Ignition plug 

18 Crank Angle Sensor 

23 Electronic Control Unit (ECU) 

25 Distance Meter 
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26 The Degree Sensor of Catalyst Temperature 

30 Automatic Transmission (AT) 

33 Torque Converter 

40 Damper Clutch (Lock-up Clutch) 



[Translation done.] 
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[Drawing 6] 




[Drawing 7] 
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